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CLARENCE HAMILTON KENNEDY 


Clarence Hamilton Kennedy was born June 25, 1879, at Rockport, 
Indiana, and died at Columbus, Ohio, June 6, 1952. 

He studied at Oberlin College for one year and then at Indiana 

University where he received the A.B. degree in 1902, the A.M 

1 1903 and the D.Se. in 1950. He was an assistant in zoology in 

1902 and 1903. He received an A.M. degree at Stanford University 

1915. At Cornell University he received the Ph.D. degree in 1919. 

While at Cornell he was an assistant in biology in 1915 and instructor 

nnology 1916-17. He was an assistant in the Bureau of Fisheries 

ntific artist of sea fishes and was a botany collector in Texas 

m for Mt. Holvoke College Herbarium. He was an instructor 

zoology at North Carolina State Agricultural College 1918-19 and 

also at Ohio State University 1919-21 and Assistant Professor there 

1921-30; Associate Professor 1930-33; Professor of Entomology till 
his retirement at age of 70, and Professor Emeritus till his death. 

In an article in the Graduate School Record of Ohio State University 
‘ntitled, ‘‘What is Research and How is it Developed?” he says, 
‘My first interest was that of the toads of the woods. By four or five 

age I gathered swamp sedges and flowers. I learned about 

and owl nests. I watched the great flocks of blackbirds 

forest top, the redwings in the stream bottoms, the rabbits in 

under the trees. I collected butterflies with a frayed 

traw hat and pinned them on certain permitted areas of the walls of 
the sitting room 
‘Five years of poor health followed Indiana State University, but 
with improved health my craving for university work took me to 
Stanford University. There I interviewed Vernon Kellogg with whom 
most delightful year of my life ensued. He looked over my 
manuscripts on Washington and Oregon dragonflies and remarked, 
‘You are an entomologist already. I am signing you up for a Master’s 
Your paper on the dragonflies of Washington and Oregon, 

finished, will be your M.A. thesis.’ What courses? ‘Keep 

on with your research on dragonflies.’ Barton Warren Everman, 


Director of the Museum of the California Academy of Science, procured 


passes for me over the railroads of California and Nevada where I 
collected natural history specimens and was footloose for dragonflies 
low on money I fell back on my ability at illustrations of fish, 


; 
insects 
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‘Kellogg was an idealist and a gentleman. He would wander into 
my cubbyhole and talk for two and three hours at a time. My years 
of discouragement vanished. ‘There is one right attitude or solution. 
Find it and follow it.’ He repeated my father’s instructions, ‘Associate 
with honesty and idealism.’ My father, E. B. Williamson and Kellogg 
placed my levels of idealism in research. 

‘On reviewing my list of publications I find 116 articles, one a 
widely sold mimeographed book on the internal anatomy of insects 
(my specialty in teaching), one on Indiana archaeology, 8 on birds 
(mostly western), 9 on ants, 4 on fish with Carl E. Eigenmann as 
co-author, 57 on dragonflies which are my extensive works with perhaps 
2000 of my drawings as illustrations, 15 miscellaneous papers on general 
biological theory, addresses at meetings, and so on.” 

As Managing Editor of the Annals of the Entomological Society 
of America Doctor Kennedy became one of the distinguished scientists 
of America. He was Managing Editor from 1929 to 1945 (President 
1935), also a member of the Association of Economic Entomologists; 
the Society of Naturalists; Ecological Society; Fellow Ohio Academy 
of Science, vice-president of section of zoology in 1926 and 1927; 
Indiana Academy of Science; Fellow, A.A.A.S.; Royal Entomological 
Society of London; Societé Entomologique de France, and Sigma Xi 
(president Ohio chapter 1926-27). His specialties have been morph- 
ology and ecology of insects, Odonata and Ants. 

In the December, 1949, number of the Buckeye, Columbus Ento- 
mological Society, there is a portrait of him and a ‘“ Dedication” to 
his retirement and a poem by Doctor R. C. Osburn. 

He was the son of Albert and Emma (Tennant) Kennedy. He 
married Lydia June Findley March 16, 1927. The children are Bruce 
Albert Hamilton and Mary Janet. 

His portrait appeared in Fragments of Entomological History, 
Part I, Plate 31. Mrs. Kennedy has put in my hands the services 
at the funeral which were impressive and very appropriate for a man 
of his stature but space does not permit extended remark or quotation. 


HERBERT OSBORN. 





SIX NEW NEOTROPICAL SPECIES OF CULICOIDES 
(Diptera: Ceratopogonidae) 


IRVING FOX 
1 Medicine 
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new speci scribed below are in the entomological 
Departmen f Microbiology, School Medicine, 
Medicine, San Juan, Puerto Rico 


Culicoides caprilesi, new species 
Fig. 1 
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lo Capriles at Mount Marahuaca, Venezuela, on May 2, 1950 

Remarks. This species appears to be similar to the briefly described 

pachyvmerus Lutz, differing particularly in the shape of the most 

pale spot in cell R; of the wing. In regard to this new species 

I ne, C. obnoxius, Prot. Maldonado writes, ‘* Place 

north of Marahuaca Mountain, Pacaraima Range, 

America. Elevation 4,050 

Mniversity of Puerto Rico expedition to 

arm at 6:00 P. M., before sunset 

nd then completely subsided. Attack 

ges was noticed during days with sporadic rainfall 


1 they ‘rere not noticed agai 
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Fox: New Neotropical Culicoides 


Culicoides obnoxius, new species 
Fig. 2 


Female.—About 1.2 mm. long. Eyes widely separated, a conspicu- 
ous seta on the frons between them (fig. 2, D). Labrum very short, 
0.120 mm. in length, ratio of labrum to clypeus plus frons 43:56 
Antenna with segments 3-5 more or less bead-like, 6-9 somewhat 
longer, 10-13 about equal in length, much longer than the others 
(fig. 2, E), segment 14 damaged in preparation. Palpus shorter than 
the labrum, about 0.106 mm. in length, with the third segment massive 
bearing a large sensory pit, fourth segment much wider than the fifth 
(fig. 2, A). Mesonotal pattern unknown. Legs brown, middle femora 
with distal light rings and all the tibiae with basal ones; hind tibial 
comb consisting of four equidistant robust bristles of which the first is 
longer than the others (fig. 2, B). Wing 0.84 by 0.36 mm. with very 
few macrotrichia; vestigial second radial cell very long and slanting, 
its tip included in a light spot, but the rest in a dark spot. Following 
the more or less triangular dark spot over the costal cell there are 
three light spots anteriorly, one over the cross-vein which posteriorly 
is confluent with the basal light spot of cell Mey and two in cell R; of 
which the apical one reaches to the anterior edge of the wing being 
“open”; cells M; and Me with two light spots each; cell Cu; with a 
large light spot which reaches to vein Cu,; anal cell with a single light 
spot (fig. 2, C). Spermathecae double, oval, the ducts sclerotized 
for a short distance, similar in size and shape to those of C. caprilest. 

Type Material._-Female holotype collected by Prof. Jenaro Maldo- 
nado Capriles at Mount Marahuaca, Venezuela, on May 2, 1950, 
while biting. 

Remarks.—-This species is similar to C. caprilesi but differs in the 
wing pattern and the structure of the antenna and palpus as well as in 
having a seta on the frons between the eyes. 


Culicoides efferus, new species 
Fig. 3 

Female.—About 1.6 mm. long. Eyes contiguous. Labrum very 
long, 0.336 mm. in length, ratio of labrum to the distance from the 
labrum to the lower point where the eyes join 120:75. Antenna with 
segments 3-9 about the same length and shape, segments 10-14 larger 
(fig. 3, E). Palpus about as long as the labrum, second segment long 
and broad, third segment only slightly longer and broader than the 
second with a small shallow sensory pit, fourth and fifth segments 
about equal in length (fig. 3, A). Mesonotal pattern unknown. Legs 
uniform light brown, hind tibial comb with six robust bristles of which 
the second and third are the longest (fig. 3, B). Wing 1.46 by 0.67 mm. 
with very few macrotrichia, a species of the pulicaris group the second 
radial cell is in a light spot. In addition to the dark distal portion of 
cell R; there are three conspicuous dark spots anteriorly, a rather 
narrow triangular one over the costal cell, one at the junction of the 
radial cells which is continued below them to vein M;, and a narrow one 
not hour-glass shape beyond the second radial cell which is followed by a 
light spot, these dark spots are interrupted below vein M, and continue 
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again thereafter as shown in fig. 3, C. Spermathecae double, globular, 
the ducts sclerotized for a short distance (fig. 3, D) 

Type Material.—Female holotype from Rio Charape, Peru, collected 
by C. H. T. Townsend, Sept. 14, 1911 

Remarks.—This species is similar to C. elutus Macfie from which it 
differs in the wing pattern; in particular the dark spot in cell R; is not 


hour-glass shaped and the light spot which follows it does not, as in 


il 


C. elutus, occupy the tip of the wing 


Culicoides beebei, new species 
Fig 4 

Female.— About 1.6 mm. long. Eyes contiguous. Labrum short, 

in length, ratio of labrum to the distance from the labrum 

to the lower point where the eyes join 68:58. Antenna with segments 
3-9 equal in length and similar in shape, 6-9 slightly longer, 10 and 11 
still longer, 12-14 missing. Palpus longer than the labrum, 0.204 mm. 
in length, third segment longer than the first and second, broadly 
expanded with two sensory pits, fourth segment broader and shorter 
than the fifth (fig. 4, A Mesonotal pattern unknown. Legs, brown, 
lighter at the junctions of the femora with the tibiae; hind tibial comb 
with six robust bristles of which the second and third are the longest 
fig. 4, B Wing 1.21 by 0.47 mm. with few macrotrichia, a species 


| 
t] 


t 


of the pulicaris group the second radial cell is in a light spot. In addi- 
tion to the dark distal portion of cell Rs; there are three dark spots 
anteriorly, which are continued posteriorly as shown in fig. 4, C. Of 
particular interest is a wide dark spot over the base of vein Me followed 
by a light spot which straddles the latter; cells M; and Me with a distal 
light spot each; cell Cu, with a large light spot that reaches to Vein 
Cu; anal cell with a large lhght spot in the form of an hour-glass. 
Spermathecae double, large, globular, the ducts sclerotized for a short 
distance (fig. 4, 1) 

Type material..-Female holotype from Rancho Grande, 3600 ft., 
north-central Venezuela, between Maracay and Caribbean, collected 
by Dr. William Beebe, August 1, 1946 

Remarks. This species is similar to C. luteovenus Root and Hoffman 
from which it differs in having fewer macrotrichia on the wing, a much 
more narrow dark spot over the costal cell, and a wide dark spot over 


the base of vein Me 


Culicoides ortizi, new species 
Fig 5 
Female.-About 1.3 mm. long. Eyes contiguous. Labrum short, 
0.146 mm. in length, ratio of labrum to the distance from the labrum 


to the lower point where the eyes join 52:50. Antenna with segments 
2-9 bead-like thereafter, abruptly changing in shape (fig. 5, E). Palpus 
longer than the labrum, 0.168 mm. in length, third segment slightly 
longer than the first and second, broadly expanded with a large 
sensory pit, fourth segment broader and shorter than the fifth (fig. 
o, A Mesonotal pattern unknown. Legs yellowish brown, light 


rings distinct on fore and mid femora distally, and basally on all tibiae; 
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Fig. 5 OATIZz! Fic. 6. IRIARTE! 


Fic. 1. Culicoides caprilesi, new species, female; A, palpus; B, wing; C, hind 
tibial comb; D, eyes; E, spermathecae; F, antenna. FiG. 2. Culicoides obnoxius, 
new species, female; A, palpus; B, hind tibial comb; C, wing; D, eyes; E, antenna 
Fic. 3. Culicoides efferus, new species, female; A, palpus; B, hind tibial comb; 
C, wing; D, spermathecae; E, antenna. Fic. 4. Culicoides beebei, new species, 
female; A, palpus; B, hind tibial comb; C, wing; D, spermathecae. Fic. 5. Culi- 
coides ortizit, new species, female; A, palpus; B, hind tibial comb; C, wing; D, 
spermathecae; E, antenna. Fic. 6. Cultcotdes irtartet, new species, female; 
A, palpus; B, hind tibial comb; C, wing; D, spermathecae. 
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Culicoides iriartei, new species 


Eves narrowly separated. Labrum 
ratio of labrum to clypeus plus frons 
9 not bead-like but of about the 

an abrupt change in size and the seg- 
n the labrum, 0.134 mm. in 


\ 
onger tl 
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fourth segment wider and shorter than 
al pattern unknown. Legs brown, 
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Following the wide dark spot over 
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or less hour-glass shaped, the one in the 
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i n My is straddled by a dark spot which separates 
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nezuela, collected by Ignacio Ortiz C. in March, 1949 





PHYSIOLOGICAL EFFECTS OF DDT ON 
PHORMIA LARVAE! 


JOHN B. BUCK, MARGARET L. KEISTER, anpb IRENE POSNER 
Laboratory of Physical Biology 
National Institute of Arthritis and Metabolic Diseases 
National Institutes of Health, Public Health Service 
Federal Security Agency 
Bethesda 14, Md. 


INTRODUCTION 

Buck and Keister (1946) reported that groups of Sciara larvae, after 
brief immersion in a kerosene solution of DDT, gained weight in 
distilled water faster than control larvae or larvae exposed to kerosene 
alone. The small size of the larvae made it impossible to separate 
surface contact from tracheal penetration as avenues of poisoning, or to 
distinguish between cutaneous penetration, drinking and other possible 
routes of entry of the water. We have accordingly investigated these 
and related questions on the much larger larvae of the blowfly, Phormia 
regina Meigen. An additional incentive was the possibility that a 
comparison with our physiological study of adults of the same species 
(Buck and Keister, 1949) might explain the common field observation 
that larvae are more resistant to DDT than are adults. In previous 
laboratory work on different developmental stages of a single species 
(Ludwig, 1946; Bodenstein, 1946) a pronounced difference in suscepti- 
bility was found, but it was not established whether this was due to a 
qualitative difference in mode of action, or merely to quantitatively 
different accumulation or penetration of the poison in larva and adult 

The plan of investigation was to explore four possible sites of entry 
or pathways by which DDT might reach responsive tissue (i.e., via 
skin, gut lining, tracheae or blood), and for each of these to assess four 
physiological responses: oxygen uptake, weight change, behavior and 
survival. 


MATERIAL AND METHODS 

Third stage larvae were collected from horse meat cultures 4 to 5 
days after egg-laying (1 to 2 days before pupation at 25° C.), kept on 
wet filter paper for 3 to 6 hours to reduce variations in weight due to 
regurgitation or defecation, then stored at 6° until used (not more than 
5 days). Mean live weight per larva, in 100 individuals chosen at 
random from 20 experiments, was 55.35 = 0.58 mg. Initial solids 
averaged 30.6% in larvae dried to constant weight at 50° C. 

Phormia larvae have one pair of spiracles posterolateral to the mouth 
and one pair dorsolateral to the anus. In certain of the weight-change 
experiments in which the tracheal system was to be blocked, tight 


1Helpful suggestions of F. Babers, L. Chadwick, P. Neal, J. Pratt, A. G 
Richards, K. Roeder, B. Sacktor and J. F. Yeager are acknowledged with 
pleasure. 


369 





370 Annals Entomological Society of America (Vol. 45 


ligatures of size 6-0 braided surgical silk were tied (surgeons’ knot) just 
the anterior spiracles (necessarily closing the pharynx also, 

yut not injuring the heart or ganglia) and around the posterior end of 
the body (with or without including the anus). In experiments in 
which the effects of DDT on paralyzed larvae were tested, a tight 
ligature was put on the fifth segment, and the anterior part containing 
the large ganglionic mass or “brain’’ was removed from control and 
poisoned larvae before weighing. In experiments to check the mechani- 
cal effects of ligation and the deganglionation operation, the ligature 
was put on segment 4, with the brain forced posterior to that point. 
[n all ligation experiments the individual larvae were examined carefully 

ne 

in any of the tracheae (blood leakage) were discarded. Where the 
‘acheal trunks were difficult to see, for example near the anterior end 

where they run under the fat bodies, the tips of a slightly opened 
lorceps were pressed against the body to displace overlying viscera. 

DDT was used as dry crystals (Merck), mortar-ground aqueous 
suspension and paste, and in 59% solution in white, nondeodorized 

‘ne or in olive oil. The suspension was colored with methylene 
and the solutions with Sudan IV for locating and estimating dose 

In surface exposure tests with the kerosene solution of DDT the 
larvae were pinioned in filter paper girdles held 1n wire clamps (fig. 1), 
and seals of acetate cement were put over both pairs of spiracles. After 
hanging for 20 minutes to dry, the larvae were released, immersed in the 
oil for 15 minutes, blotted and unscaled. Any larvae with oil in the 
tracheae were discarded. 

In poisoning via tracheae or blood, larvae were held in the clamp 
shown in fig. 2 and injected through hollow glass needles by means of an 
injection device (Buck, 1949). For injection into the hemocoel, 
chisel-pointed needles of about 50 « bore were used, the injection being 
made ly mm. lateroventral to one of the posterior spiracles. For light 
intratracheal injections, needles with fire-polished tips about 50 yu 
in diameter were used, the tip being inserted through the central one of 
the three slits in the left posterior spiracular plate. To reduce leakage 
with heavy intratracheal injections, needles large enough to occlude 
the whole spiracle were used (0.d. 175-200 4). Although this necessi- 
tated breaking the spiracular plate, the operation did not have any 
lasting visible effect. In ‘‘probed” and “stabbed” controls an empty 
needle was used as a control for the mechanical effects of injection. 

Although it is relatively easy to insert a needle in a larva and turn 
the screw of the injection syringe an amount which should correspond 
accurately to a known volume (Buck, Keister and Zelle, 1950), the 
quantity which actually stays in the larva is not infrequently reduced 
by leakage around the needle (which is sometimes exceedingly difficult 
to detect), by leakage out of the injection site after the needle is with- 
drawn (sometimes several minutes after), or, in intratracheal injection, 
by leakage through the other posterior spiracle. Furthermore, the 
same volume of solution may be distributed differently within the body 


in different instances. In intratracheal injection the oil may go into 


one of several different sets of tracheae, while oil injected into the 
posterior part of the hemocoel may either remain there or be churned 
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into some quite different region by the locomotory movements. We 
accordingly felt that it would be misleading to specify dosage quantita- 
tively beyond the rough estimates given below, and relied rather upon 
microscopic examinations of the larvae about 15 minutes after injection, 
when conditions presumably were somewhat stabilized. We classified 
intratracheal doses as light, heavy, or complete, “‘light”’ indicating 
filling of 2 to 6 branches of the longitudinal tracheal trunks, and ‘‘heavy”’ 
indicating filling of both trunks and most of the main branches. A 


Zo 


Qi 


FIG. | 


Fic. 1. Clamp (C) for holding blowfly larva (L) in filter paper cummerbund 
(P) for sealing spiracles. Clamp made from paper clip. 

Fic. 2. Adjustable press made from Hoffmann screw clamp (C) and 45 mm 
artery forceps (A) for holding larva (L) in filter paper (P) for injection. Artery 
clamp fastened to 18 x 33 mm. cylindrical brass base (B) by finishing nails (N) 
driven into snug holes and bent over. Artery clamp fastened to Hoffmann clamp 
by horseshoe-shaped piano wire spring (S). Base made slip-proof with disk of 
rubber dam (R). 


light dose, which is estimated to average 0.05 to 0.1 mm.* per larva, 
killed 75-80% of the larvae in 12-48 hours. The kerosene was rapidly 
absorbed from the tracheae, being gone from all but an occasional fine 
branch at the end of 6 hours. In the course of the work it was dis- 
covered that the oil almost always filled one or more of several very long 
and slender tracheae which lead directly to the brain from the posterior 
several pairs of medial branches of the main tracheal trunks. In 
subsequent experiments larvae showing no oil in these tracheae were 
discarded. 

For injecting an aqueous DDT suspension, a large needle with a 
slightly constricted lip was used. In loading it, 10 to 15 mm? of 
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rater expelled slowly until a mass 
needle tip. The whole mass was 

in y a sudden turn of the syringe screw 
it was possible to pack the trunk solidly with suspension, 
was rapidly absorbed through the tracheal wall 
xicity, larvae were permitted to burrow in aqueous 
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(Less viscous oils were not 
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ng concentrations of colored droplets 
mated microscopically to be of the same order 
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toxic when given 


experiments, wet conditions were obtained by 
in 5 cm. petri dishes with either a 1 mm 
filter paper on the bottom. In dry conditions 
‘anhydrous calcium chloride 
measured individually at 1 and 19 mm. pH.O 
nl. Warburg flasks by techniques 
for adult flies (Buck and Keister, 1949). Measure- 
lay of 14 to %4 hour due to weighing, 
were usually continued through the 
respiratory 
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de lay 


poisoning ‘he oxygen uptakes and 
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3-4 hours (see figs. 3-9) 
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ugh we learned subsequently from more experienced colleagues 
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controlled conditions on synthetic media. At any rate, because of the 
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igh coefficient of frustration because only about 100 larvae could be 
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2. Normal larvae. Normal larvae, unless close to pupation, move 
almost continuously. The average oxygen uptake per larva for 76 
individuals in 26 experiments was 1.05 = 0.03 mm.*/mg. initial live 
weight hour, with individual uptakes ranging from 0.67 to 1.64. Com- 
parison of air-breathing larvae with oxygen-breathing counterparts 
(1A vs 1B, Table I) showed that pure oxygen does not affect oxygen 

take in respiration controls. Experiments not reported in detail 
showed that neither probing nor stabbing with empty needles had any 
measurable effect on the larvae 

4. Effects of kerosene. Larvae given surface exposure to kerosene 
oil showed no lasting effect on locomotion or on oxygen consumption 
2B vs 2A, Table I, and fig. 3). Kerosene administered intratracheally 

light doses was similarly without significant effect on respiration in 

(4D vs 4A, and fig. 5). In dry conditions (4E vs 4B) or in 
‘'s 4G), kerosene caused a slight, but statistically significant 
tT oxygen uptake On the other hand, if sufficient oil 
tracheae to cause asphyxiation (5B, 5C), oxygen uptake 
notor activity decreased or stopped altogether. The only 
a pronounced stimulatory (toxic) effect of kerosene per se 
larvae with oil injected into the hemocoel (7C vs 7A, and 


Symptoms of DDT penenene The most characteristic symp- 
acute DDT poisoning are loss of ability to locomote, and 
d oxygen uptake n extremely dry conditions even normal 
ave difficulty in locomoting and may simulate to some extent 
‘rapid continuous, aimless telescoping movements of the body, 
ularly of the anterior end, which are seen in poisoned larve 1e. 
mp filter paper was therefore used in testing all questionable cases 
0. Effects of cutaneous exposure to DDT. Phormia larvae with- 
tood several days’ exposure to dry DDT crystals or to a thick aqueous 
f DDT without apparent effect, pupated and emerged normally. 
lly, however, the flies developed DDT poisoning soon after emer- 
f The significance of this fact will be discussed in the section on 
ngested DDT 
When put in an aqueous suspension of DDT, most of the animals 
moribund overnight, whereas controls in plain water, or larvae 
phite suspension were uninjured. However, this effect was not a 
poisoning, but an asphyxiation caused by inability of the 
larvae to keep their posterior spiraclés above the surface film of the 
water. The larvae in the suspension seemed to have fewer gas bubbles 
in the midgut (and hence had less buoyant posterior ends) than the 
controls, and it also appeared that water readily covered the posterior 
piracular plates rather than being strongly repelled as in normal larvae, 
DDT reduces the hydrophobic pro} perties of the 
‘ spiracles 
‘itialty irritated, larvae showed no lasting effect from 
" surface exposure to 5° ( DDT in either kerosene or olive oil, 
‘got into tracheae or gut. Oxygen uptakes were almost 
ose of controls (2C vs 2A, and fig. 3) 
indicate that DDT has no toxicity for the Phormia 


1 


he external integument. 
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6. Effects of ingested DDT. Larvae which had burrowed in aqueous 
DDT paste were uninjured, though crystals could be demonstrated 
in various parts of the intestinal tract by means of the polarizing 
microscope. Their oxygen uptakes (3E) were apparently significantly 
lower, rather than higher, than those of untreated (3A) controls (fig. 4), 
although relatively few larvae were tested. 

Practically all the larvae which had been in the paste completed 
development and emerged, but the newly emerged adults often 
developed fatal DDT poisoning. In investigating this phenomenon, 
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Fic. 7. Oxygen uptake from air of Phormia larvae in low and in high humid 
itv after light intratracheal dose of DDT in kerosene. 

Fic. 8. Oxygen uptake from Oz over 22 hours of Phormia larvae with aqueous 
DDT suspension or DDT in kerosene injected into the tracheae. Flasks were 
reflushed with oxygen at 8-hour intervals. The control curve is based on only 3 
animals (not listed in the Table), but the continued low level of uptake is confirmed 
by the water-injected controls followed from 16 to 22 hours after injection (6C). 

Fic. 9. Oxygen uptake from O2 of Phormia larvae after a kerosene solu 
tion of DDT has been injected into the hemocoel. 


11 of 21 larvae which had burrowed overnight in aqueous DDT paste 
were washed thrice as larvae and thrice as pupae in large volumes of 
70% ethyl alcohol, while the other 10 were allowed to pupate unwashed 
Of the 8 flies in each group which emerged. 6 of the unwashed group 
showed clear symptoms of DDT poisoning during the first day after 
emergence, while all of the washed group appeared normal. It therefore 
appears to us more likely that the newly emerged flies were killed by 
DDT adhering to the puparium than by previously stored DDT liber- 
ated from the fat body as reported for Drosophila by Kalina (1950) 
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No consistent difference in toxicity was noticed between in: 
consisting of a single drop and those in which the oil was distributed 
as a cloud of fine droplets The toxicity of kerosene alone (7C) was 
much less than that of kerosene plus DDT, as indicated also by the fact 
that most of the larvae injected with keroSene appeared to pupate 
normally, and about half of these succeeded in emerging 

9. E flects of DDT in deganglionated wety ae 

a. Introduction. In the experiments on deganglionated 
(Table I, part 8), groups A, C, E, G, | aia J came from one batch, 
B, D, F, H, K and L from a second, and groups M, N, O and P « 
contained equal numbers of larvae from two different batches 
results illustrate well the distressing variability discussed on page 
and the necessity for duplicating controls and various experimenta 
groups for each batch of larvae. 

In ligated larvae the heart is presumably pinched shut posterior 
its main efferent ope! ung, hence the circulation 1s probably greatly 
impeded. However, the ligated rear ends remained responsive t 
touch for at least 24 hours (several days in controls), during whicl 
period their hearts were either beating or could be induced to beat by 
mechanical stimulation. Control larvae ligated behind the brain be« 
motionless. Their posterior portions showed a significantly lower rate 
of oxygen uptake from oxygen than did untreated controls in one batch 
(SC vs SA) but not in the other (SD vs SB). 

b. Effects of deganglionation after poisoning. In larvae ligated 
behind the brain 4 hours after being poisoned intratracheally with DDT 
in kerosene, the posterior segments became practically or entirely 
motionless after the ligature was applied, whereas the anterior ends, 
before they were cut off, continued to show the contractions typical of 
poisoning. As in ligated controls, however, the posterior portions still 
showed a slow, localized contraction of body wall muscles in response 
to, and proportional to, direct mechanical stimulation. The oxygen 
uptake of the posterior portions of intratracheally-prepoisoned larvae 
was the same (SG vs SA) or slightly higher (SH vs SB) than that of 
normal controls, and markedly above that of ligated controls (SG vs SC 
SH vs SD), but was very much lower than that of unligated poisoned 
larvae at the 4-hour mark (SG vs SE; SH vs SF). It was also much 
lower than that of tracheally poisoned larvae ligated in front of the 
brain (SG vs SI), showing that the depression of oxygen uptake in 
deganglionated poisoned larvae was not due to the inactivation of the 


( 
1 
} 


anterior spiracles. 

Larvae ligated 4 hours after injection of DDT-kerosene into the 
hemocoel continued to show uncoordinated contractions and writhings 
of the posterior segments, and had oxygen uptakes significantly higher 
than both controls and intratracheally poisoned-ligated larvae (SL 
vs SH). 

c. Effects of deganglionation before poisoning. In larvae de- 
gi inglionated immediately before being injected intratracheally with DDT 
in kerosene, no visible symptoms of poisoning developed, although 
oxygen consumption was apparently slightly higher than that of 
ligated controls (SJ vs SC). Larvae ligated before injection of DDT 
into the hemocoel showed a similar lack of visible symptoms of poisoning, 
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ut absorption of COs, were 0.74 in 

ne-injected larvae, and 0.84 in larvae given a light 

of DDT in kerosene No account was taken of 
retention in the larva 

Weight changes in larvae. Experiments on some 650 individuals 

l that (1) intratracheally-poisoned larvae, 6 hours after poisoning, 

| ight (IS°;) in dry conditions than either 

o>), and (2) intratracheally- 

{ in wet conditions, while controls 

{ st (6.5 and 2.1%, respec tively) Ana- 

> pronounce d changes were obtained in larvae given DDT 

by injection into the hemolymph and DDT in olive oil by 

not with DDT solutions applied to the skin alone. Ligation 

indicated that a statistically significant, though not large, 

weight was lost by regurgitation. Paths of weight change 


idered below 


DISCUSSION 


sof penetration of DDT. The fact that Phormia larvae were 

by surface contact with DDT as dry crystals, paste, or in 

but were highly susceptible to DDT 

or blood, indicates that the external body 

impervious to DDT. This is in striking 

high contact toxicity of DDT to the adults of many 

luding Phormia, and the results with DDT solution are 
oteworthy because kerosene in itself is ordinarily thought 

‘abl I t toxicity It could perhaps be objected 

solution was an inadequate exposure in 

nuins ntact in intratracheal poisoning 

the dorsum of the thorax of the adult fly 

this objection will not apply to the tests 

our findings it seems possible that an 

un the reported low toxicity of DDT in one 
rvac of Musca (Olson and Dahms, 1945 

1947) and other species 

uptake of DDT did not give any evidence 

nach poison in Phormia larvae, but the results 

lusive because we have no quantitative evidence 

ed were equal to or greater than those which 

1] Similarly, the fact that the death 

larvae given DDT orally can be 
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ascribed to secondary contact with DDT on the surface of the puparia 
does not prove that DDT cannot poison via the gut 

The immediate toxicity of DDT oil solution, when introduced into 
the tracheae, is pre ‘sumed to be due to ra pid passage of the vehicle through 
th 


le tracheal | intima (in contrast to 1ts non-penetration of the external 
integument) and to the fact that the tracheae ofter a direct path to the 


s 


nerve centers. The delayed but high toxicity of dry DDT crystals in 
the tracheae is attributed to a direct effect on the neuromuscular 
system by DDT which gradually passes through the tracheal lining } into 
the blood. This interpretation is supported by the fact that DDT 
solution introduced directly into the hemocoel shows a rapid and high 
toxicity (fig. 9), even allowing for the considerable stimulation due 
to the kerosene itself (7C) 

The results of our study suggest that under ordinary field conditions 
in which a solution of DDT in a low- viscosit V oil is used to control 
blowfly (or at least Phormia) maggots: the major factor in the effective- 
ness of the treatment would probably be a direct asphyxiation by oil 
blockage of the tracheae. DDT would not be effective as a contact 
insecticide; would be of dubious value as a stomach poison; and would 
only rarely be able to act as a primarily neurotoxic agent. 

b. Effect of DDT on respiration. The marked increase in oxygen 
uptake seen in poisoned larvae is qualitatively similar to that in adult 
flies (Buck and Keister, 1949). The fact that the mean increase is 
somewhat smaller than in poisoned adults,is probably due, first, to the 
larval control uptake not being a true resting uptake (the larvae moving 
about a good deal, whereas the adults often remain motionless for long 
periods) and, second, to the comparatively limited potentialities of the 
(wingless) larvae for increasing their muscular activity. 

In another investigation (Buck and Keister, 1950, and in prepara- 
tion) we give evidence that the lower oxygen uptake of poisoned 
larvae in air as compared with those in oxygen (4H vs 4L) may be due to 
haaiiakdeon of gas intake by the spiracular aperture. This is significant 
in the present work only in indicating the desirability of using oxygen 
atmospheres when comparing uptakes of acutely poisoned larvae. 

The shift in respiratory quotient from 0.74 to 0.84 can be interpreted, 
as in the adult, to indicate increased utilization of carbohydrate in 
connection with the increased muscular work. Assuming that all the 
oxygen taken up is involved in oxidation of vrs acint and fat, and 
that there is an over-all tripling of uptake with poisoning, the observed 
shift would correspond to an increase in fat oxidation of scenibien less 
than twice, while carbohydrate oxidation increased nearly 11 times.’ 

The finding that oxygen uptake in intratracheally-poisoned larvae 
is initially high, then drops markedly, then rises again after 2 or 3 
hours, whereas uptake rises steadily after poisoning via the hemocoel 
(figs. 5, 9), is unexplained. In view of the variability between different 
batches of larvae and the uncertainties of dosage it seems likewise 
premature to speculate about the gator ly greater respiratory stimula- 
tion caused by intratracheal DDT solution as compared with that 
injected into the hemocoel (SF vs SK) and the relative toxicity of 


*Calculation suggested by Dr. L. Chadwick 





Annals Entomological Society of America IVol. 45 


i DDT intratracheally. On the basis of 
a tor solution p.- . which corresponds 
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action of DDT. T} fi f DDT on Phormia larvae 
lult i t nd on n other larvae,* suggests neuro- 
our observations do not lead toa 
Ing Thus larvae | igated bel 
uptakes much lower than alias t 
Sk) or larvae ligated in front of the 
V significant proportion of the 
ity Hlowe Ve 
athways, so th findings do 
< central activity, such as “teal induced in 
Periplaneta by low concentrations of DDT 
1946; T pier and Kollros, het and possible 
v dir ui f DDT on the ganglionic mass 
1 Mur ison (1945 and personal communica- 
und no evidence that the brain could be 
, Whereas Dresden (1948) reported that 
insmission. If the distribution of Sudan IV 
tribution of the DDT solution in our experi- 
acquired by the brain, particularly after intra- 
} 1 that DDT at least penetrated 


Qe deg ites 


ing paragraph it was shown that the depression ol 
n —— caused by de yan ghonation in poisoned | arvae argued for 
DDT. n or through the central nervous system. However, 

ligated after poisoning) had uptakes significantly 

n the ligated controls (SG vs SC; SH vs SD; SL vs SD) 

s cither that some peripheral nervous activity persisted after 
nervous system had been eliminated, or that muscle was 

directly by the DDT. The fact that larvae ligated before 

ng showed no visible muscular activity and had uptakes of the 
order as those of the controls (SJ vs SC; SO vs SM) suggests that 
direct stimulation of either muscle or motor nerve occurred (see 
low, however). Persistence in motor nerve of excitation initiated 
vhere was also seen in Pertplaneta legs by Yeager and Munson, 
addition they found strong evidence of excitation in motor nerve 

d by direct action of concentrated DDT. The same conclusion 

hed by Bodenstein from his success in inducing “jitters” in 
Drosophila larvae deganglhionated before the injection of DDT into the 
oel. Assuming that the mechanism of poisoning is actually the 
Phormia larvae, Drosphila larvae and adult Pertplaneta, “a 
against direct stimulation of motor nerve by DDT may be 

le with the contrary evidence of Yeager and Munson, and with 

hat there is residual efferent activity in Phormia larvae 
poisoning, by postulating differences in effective contact 

Thus in the roach, where DDT was applied directly to 


rrding to Waterhouse. 
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the leg nerves, and in the prepoisoned Phormia larvae, which moved 
actively and with unimpeded circulation for four hours before being 
ligated, the exposure to DDT was undoubtedly much more thorough 
than in the larvae ligated before poisoning, which were paralysed from 
the start. This suggestion, however, would not explain the discrepancy 
between our finding and that of Bodenstein, unless the difference is 
connected with the smaller size of the Drosophila larva or with a possible 
increase in the effectivenesss of the DDT solution caused by the emulsifi- 
cation procedure of Bodenstein. 

It is perhaps noteworthy that ligation seems to reduce muscular 
activity and oxygen uptake in intratracheally-poisoned larvae more 
markedly than in larvae poisoned via the hemolymph, though the 
poisoning in unligated larvae is, if anything, more severe after the 
former than after the latter method of administration. This result 
could indicate that in intratracheal injection the poisoning is initiated 
in the ganglion and that little or no DDT reaches peripheral motor nerve 
either directly through tracheae, through the blood, or by diffusion 
through nervous tissue from the ganglia, whereas in hemocoel injections 
some direct motor nerve stimulation occurs in addition to that involving 
the ganglia. 

In summary, assuming that the increased oxygen uptake in poisoned 
Phormia larvae is due to increased muscular activity, and that the liga- 
tion and removal of the first four body segments effects a complete 
deganglionation, our results indicate that DDT, in the concentration 
we used, induces muscular hyperactivity mainly by way of central 
excitation (reflex or direct), but partly also via direct action on the 
motor nerves. 

d. Weight changes in larvae exposed to DDT. The negligible dry 
weight changes within the experimental periods, the lack of evidence of 
any but minor changes via mouth or anus, and the fact that there was 
no difference in oxygen uptake in wet and dry conditions, indicate that 
the changes in live weight observed can be ascribed mainly to water 
The enhanced live weight loss of poisoned larvae in dry conditions seems 
interpretable on the assumption that DDT causes the spiracles to 
remain open, as it does in fireflies (Buck, 1948). Because of the small 
size of the spiracles this assumption could not be tested observationally. 
The enhanced weight gain of poisoned larvae in wet conditions is much 
more difficult to explain. It cannot be ascribed to drinking because 
poisoned larvae with mouth (alone) ligated also gained weight. 
Similarly, increased permeability of the skin cannot account for the 
increase, since larvae thoroughly exposed to DDT in oil, but not showing 
respiratory or motor symptoms of poisoning, gained only a trifling 
amount, and in dry air showed no indication of an increased permeability 
to outgoing water. The possible gain in weight due to metabolic water 
formed in excess of substrate respired was calculated to be negligible 
even if evaporation from the body was entirely prevented by the high 
humidity. Most of the results are qualitatively consistent with the 
hypothesis that the weight gain was due mainly to water leaking in 
through the posterior spiracles after DDT (and kerosene to a smaller 
extent) had decreased their hydrophobic properties. However, it was 
not possible to test the hypothesis by ligating the spiracles, as this made 
the larvae anoxic and modified the manifestations of poisoning. 
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TABLE I—(Continued 


No. | Mean plateau O, uptake 

Treatment larvae} mm g. live wt./hr 

Ligation experiments (all in O, 
Untreated controls (cf. 8C, E.G. I. J 17 O4 
Untreated controls (cf. 8D, F, H, K. L 7 05 
agated controls (cf. 8G 12 03 
gated controls (cf. 8H 02 

Inligated; tracheally poisoned (cf. 8G 1] 
ligated; tracheally poisoned (cf SH 1] 

behind brain after tracheal 

poisoning (cf. 8A, C, E 

Ligated behind brain after tracheal 
poisoning (cf. 8B, D, F 

Ligated ant. to brain after tracheal 
poisoning (cf. 8] 

Ligated behind brain before tracheal 
poisoning (cf. 81 

Unligated; hemolymph-poisoned (cf. 8L). 

Ligated behind brain after hemolymph- 
poisoning (cf. 8K 

Untreated controls (cf. 8N, O. P 

Ligated behind brain before kerosene in 
hemolymph 

Ligated behind brain before hemolymph 
poisoning 

Unligated; hemolymph-poisoned (cf. 80 


SUMMARY 


1. DDT is toxic to Phormia larvae in doses of the same order as 
those toxic to adult insects, when introduced as an oil solution into 
the blood or tracheal system. It is also toxic, after considerable delay, 
if introduced intratracheally in aqueous suspension. It has little, if 
any, toxicity when ingested as crystals or in olive oil solution 


2. The larval skin of Phormia is impervious to DDT, either alone 


or in solution. 

3. In larvae showing symptoms of poisoning, DDT enhances oxygen 
uptake, water loss under dry conditions, and water gain under wet 
conditions. 

!. Oxygen uptake in dry conditions is not significantly different 
from that in wet conditions in either control or poisoned larvae 

». There are some indications that DDT reduces the hydrophobic 


pre yperties of the pr sterior spiracles. 
6. DDT has no apparent effect on cutaneous permeability to water 


7. The respiratory quotient rises from 0.74 to 0.84 in DDT 


poisoning. 

8S. Oxygen uptake of poisoned larvae is markedly decreased by 
ligating behind the brain, indicating that the high uptake characteristic 
of DDT poisoning is due to neuromuscular activity. Some direct 
stimulation of peripheral nerves may be involved in addition to that 
mediated by the central nervous system 
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INDIAN INSECT TYPES, III. THE SKELETO-MUSCULAR MECH 
ANISM OF STENOBRACON DEESAE CAMERON (BRACONIDAE, 
HYMENOPTERA)—AN ECTOPARASITE OF SUGARCANE AND 
IUAR BORERS OF INDIA. PART I. HEAD AND THORAX, by 5S 
MasHHoop AtamM, Aligarh Muslim University Publications (Zoological 
eri April, 1951 Pp. 74, 119 fig n IX plates, frontispiece Price 

this proposed series of seven, ‘On Indian Insect 

ffalo-louse, Haematopinus tuberculatus Brown, (Anoplura 

ugarcane leaf hopper, Pyrilla perpustlla Walk., (Homoptera), previously 
ANNALS 43: 74, 1950, and 44: 293, 1951. The present article is restricted 
ural aspects of the exoskeleton and the muscles of the head and 
their functional interrelations. The author has 

works of Snodgrass and Duncan, and has made frequent 

h the interpretations of these investigators, particularly 

bee and the vespine wasps. The descriptions are 

illy presented wi th adequate primary and secondary 

illustrated with fully lettered line drawings and full 


text to the illustrations and bibliography. One wishes that some 
were larger to carry better the wealth of lettering provided 
obviously devoted much painstaking effort to effect this careful 
udy. A companion article on the structure of the abdomen 
useful braconid is promised.—W. V. BaLput 
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(Diptera, Stratiomyidae) 
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James (1936) proposed a classification of the Nearctic Stratiomyinae, 
based particularly on antennal structure and wing venation. Although 
the key presented in that work requires some modification, and some 
details, involving particularly generic reassignment of some species 
referred to Odontomyia, need to be reconsidered, subsequent experience 
with Nearctic as well as exotic forms seems to indicate that the classifica- 
tion in basically sound. The greatest gaps in our understanding of 
these generic complexes are, perhaps, the lack of fossil evidence and the 
fragmentary knowledge of immature stages. 

The above mentioned classification does not differentiate the 
Stratiomyinae into tribes, but does lay the foundation for such a 
differentiation. The tribe Cyphomyiini was subsequently erected 
by James (1940) for Cyphomyia, Dicyphoma, and two Neotropical 
genera, and, later, the tribe Myxosargini (James, 1942) for Myxosargus, 
Nothomyia, and related genera. These two groups, which include but a 
relatively small element of the Nearctic fauna, leave the important 
Eulalia-Stratiomys complex. This was treated monographically, as 
Odontomyia and Stratiomyia, by Johnson (1895). Later, James (1936a) 
monographed Eulalia (as Odontomyia), in a sense more restricted than 
that of Johnson, though broader than that of the present paper. 

The present classification proposes, in neg ee to the Cyphomyiini 
and the Myxosargini, two other tribes: the Eulaliini, which, so far as 
the Nearctic forms are concerned, is equivalent to Odontomyia as used 
by James (1936a); and the Stratiomyini, which will 1 iclude, so far as 
the Nearctic forms are concerned, three genera: Stratiomys, Hoplitimyia. 
and Labostigmina. The limits of these genera are precisely as set 
down by James (1936). 

Of the four tribes the Cyphomyiini seem to be the most primitive, 
as indicated by the ten-segmented, relatively unmodified antenna, 
the relatively complete wing venation, the robust, usually non-patterned 
body, and perhaps, the predominantly tropical habitat. The Myso- 
sargini, though showing some quite primitive characters, have prog- 
ressed a long way in certain directions (cf. James, 1950, pp. 251-2) 
with tendencies to converge toward the Sarginae, whereas the Stratio- 

'1Maurice T. James has prepared the part of this paper which deals with general 
features of classification and has assisted George C. Steyskal very materially in 
the preparation of the part dealing with the classification of the genus Stratiomys, 
the only part to which the latter author has contributed 
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progresse d. ima ite different direction, 

more primitive of the two. The Adoxo- 

authors) separate close to the stem of the 

is somewhat doubtful whether the two sub- 

intained as distinct 

he Myxosargini and Cyphomyiini from each 

Eulalia-Stratiomys complex is quite discrete and 

; but the separation of the Eulaliuni and the Stratiomyini 

n h other is not so clear. These are, however, two quite distinct 

groups and experience can clarify in one’s mind the tribal concept; vet, 

except for the differentiation or lack of differentiation of the antennal 

tyle, the tribes can best be defined by tendencies rather than by definite, 

invariable characters. Unfortunately, Nature does not always erect 

discrete categories and stamp them with clear tags. In attempting to 

read her record, one must look at the totality of characters, rather than 

the “key” ones. Classifications based upon such a foundation may be 
more difficult to define, but they are more nearly natural. 


KEY TO THE TRIBES AND GENERA OF NEARCTIC STRATIOMYINAE 


1. Antenna ten-segmented, the flagellum consequently composed of eight 
eyments with at most the last one forming a stvle; venation strong, with 
three median branches and with crossveins r-m and m-cu both present and 
trong; abdomen broad, occasionally bicolored but without distinct 
patterns; face never protruding before plane of antennal insertion 
CYPHOMYIINI 
Tenth antennal segment forming a style; scutellar spines small, pre- 
apical, their tips barely reaching apex of scutellum Dicyphoma 
Tenth antennal segment not style-like; scutellar spines strong, approxi- 
‘d, apical Cyphomyia 
segmented, the flagellum consequently reduced to six seg- 
hich the terminal two or three may be modified into a style 


1 slightly though distinctly sinuate; antenna with the last 

egments forming a distinct, relatively long style or arista; 

trongly produced downward; abdomen slender, in Nearcti 
never patterned MYXOSARGINI 
Antenna with a style; face produced angularly downward Myxosargus 
Antenna with an arista; face not produced downward Nothomyia 

1 vein not at all sinuate; face sometimes tuberculate or produc ed 

downward; abdomen short and broad, normally 

vellow or black and green, though sometimes one or 

ors may so strongly predominate as to eliminate 


1 


yments modified into a distinct, though usually short 
venation somewhat reduced, with either r-m missing 

d to tump or a weak fold (except Anoplodonta, 

1d antennal segment not more than 1.5:1 

EULALIINI 

M; present and distinct; scutellum 
Anoplodonta 

present, vein M; wanting or greatly 

ilso often more or less reduced; scutellum with 


- absent; if 
netimes small, spines 
; M; and Ms; present; face either receding 
ise of antennae, wholly green or vellow 
| margin, except in //. trivtttatus, which 
ck spots Hedriodiscus 
M; wanting or greatly reduced, vein 
reduced; face often with extensive 
Eulalia 
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Antenna without a style; venation not reduced, except that in Labostigmina 
r-m may be missing or rarely (L. defecta) Ms reduced to a spur and fold; 
scutellum spined, though in some cases (some Labostigmina) the spines 
may be very weak and sometimes practically absent; ratio of first to 
second antennal segment at least 1.25:1, usually 2:1 or greater 

Bi, give ett STRATIOMYINI 

Face receding; scutellar spines strong, located on the outer corners 
and outside the median third; ratio of first to second antennal segment 
from 2.5:1 to 5:1 ; jie Stratiomys 

Face produced or tuberculate; if tuberculate, the tubercle involving 
the antennal insertion. 

Flagellum flattened; head wider than thorax; eyes angular in 
profile; ratio of first to second antennal segment 4:1 to 5:1; 
scutellar spines strong oe Hoplitimyia 

Flagellum cylindrical or almost so; head no wider than thorax; 
eves rounded in profile; ratio of first to second antennal segment 
1.25:1 to 2.5:1; scutellar spines weak or evanescent. .Labostigmina 


Tribus Stratiomyini James, nova 


Genus Stratiomys Geoffroy 


1762, Hist. Abregée Ins. 2: 476; Stratiomyia Loew, 1865, Berliner Entom. Zeits 
9: 130 (Centuria VI, 4; idem, Johnson, 1895, Trans. Amer. Entom. Soc. 22: 227; 
idem, Aldrich, 1905, Smithsonian Misc. Coll. 46: 182 (catalogue); Stratiomys 
Curran, 1927, Trans. Roy. Soc. Canada (v, 3) 21: 199; idem, James, 1936, 


Jour. Kansas Entom. Soc. 9:36. Type, Musca chameleon L. 

Examination of types by one of us (James) has resulted in several 
changes of names and some synonymy, all of which is noted below. 
The genus is a difficult one with many of the specific distinctions made 


perforce on characters of color. The male terminalia are small and 
simple; in several species examined, no distinctions were discernible. 


KEY TO THE NEARCTIC SPECIES OF STRATIOM YS 

Antenna short, the first segment normally not more than three times as 
long as the second, the flagellum at least two times as long as the first 
segment; abdomen flattened, the venter either entirely vellow or with 
black basa! bands or spots; Western species (/aticeps group) 

Antenna longer, the first segment normally four or more times as long 
as the second, the flagellum less than two times as long as the first seg- 
ment; venter partly or wholly black ; 

Abdominal sternites each with a black basal band; male with eyes usually 
distinctly hairy; both sexes with femora, except extreme apices, black, 
only in rare cases brown, but still darker than the tibiae laticeps 

Abdominal sternites wholly pale or with narrow basal spots or bands; 
eves in both sexes bare; female with femora yellow, at least at base 3 

Pleura wholly black; venter sometimes marked with black, usually wholly 
vellow or nearly so; female with femora usually in part black, male with 
femora black except apical fourth or more currani 

Pleura with conspicuous areas of yellow or brown ground color; venter 
vellow; femora of female entirely yellow, of male yellow, but often with a 
preapical black or blackish annulus... bruneri 

Fourth abdominal tergite with an oblique black mark interrupting lateral 
vellow spots on each side; eves hairy in both sexes ...maculosa 

Fourth abdominal tergite not so colored; eyes bare, except in male of 
S. badia ; 5 

Posterior orbit broader below than above and broadly yellow at least 
in its lower part; in the female yellow throughout or at most black in 
its upper fourth, bare except for short, inconspicuous hairs, and broad 
throughout, its minimum breadth at least equal to length of second 
antennal segment; in the male distinctly broadened in the lower part; 


» 
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some high altitude males of S 
‘rior yellow portion approximately equally 
seyments, or at most only slightly more so on the anterior 
(S. chameleon, typical 
ch broader 1n lower part, narrow throughout in the 

he female, its minimum breadth usually distinctly 
ntennal segment; vellow color of posterior 
king; if posterior orbit is relatively wide or 
d yellow on lower half or more, it is clothed in 
tomentum and the posterior yellow portion of the 
developed on the anterior than 


group) 


second 
narrow or la 
broadened 
conspicuou 
definitely more strongly, 
ts: eve bare in both sexes 10 

of female separated at antennae by at least 
head width; posterior pale margin of fourth tergite 
tly produced forward medianly; pale mark of fifth 
parallel-sided median longitudinal bar; femora 
il segments usually at least half black, 

k portion practically parallel across seg 
median black stripe; eves of male hairy 


badia 


separated 


posterior segmen 


thorax; eyes 


with 
North) 
irrower than thorax; eves of female rarely 
0.5 of the total head width; posterior pale 
produced 


mucn a 
tergite, if continuous, not conspicuously 

ves bare in both sexes 
wk, the black portion forming a 
posterior pale portion of fourth 
pale marking of fifth tergite 
widest posteriorly; femora, 

1 


largely black, usually with 


(Western; eastward to Colorado and Manitoba, but probably 
barbata 


‘ Nort} ) 
lly predominantly vellow, each with a black anterior trans- 
h is broadest he middle; posterior pale portion of 
if interrupted, usually with a pale median 
intervening space an ilways with mesonotal pile pre 
parallel-sided 


nterior trat 
interru 


j 
wii 
bla 


Diack; face of! 


ontinuous, or 

rking of fifth tergite either 

ometime 
‘st anteriorly; face largely pale 

with transverse lateral markings and 

front of female (fig. 18) black 

one anterior to median ocellus 

ar triangle, which form a conspicuous 

f female wider at minimum 


somewhat expanded at each end, 
: 1 


Al 
il 


€ s 


*: posterior orbit « 
segment; femora of female largely black, 
more extensively so ventrally; fifth tergite 
(Northeastern) 
lativentris 
ergite continuous, rarely narrowly inter 
in isolated median triangle; front of female 
sometimes adjacent to each eye; male 
nearly wholly black 
mall yellow lateral mark on each anterior 
in parallel-sided bar which is sometimes expanded 
- end sometimes fused with the lateral spots; oral 
least in part, usually largely, yellowish; femora 
sometimes piceous subapically; posterior orbit 
as length of second antennal 
obesa 
conspicuous median pentagonal 
anteriorly; oral margin 
yellowish in female 
melastoma 


1 median longitudinal bar 
fourth t 


so without 


‘ vellowish, 

female about as wi 
egment (Chiefly northeastern) 

tergite black at sides but with a 

ua distinctly broader 

knees, black, rarely largely 


le at its minimum 





James and Steyskal: Nearctic Stratiomyini 


third ventrites largely holly pale and contrasting 
rites posterior to them, which are almost wholly black; se 
e nearly always wholly pale; third ventrite at darkest (fig. 16) \ 
anterior margin, widest medianly, and posterior corners 
1 black so that the entire posterior margin is black; abdomen 
convex, ally as high as the thorax when viewed 
and third tergites each with broad lateral spots whicl 
ontinuous margin, tha he third tergite often 
deeply incised; fourth tergite never with a media 
lateral inward extensions of the vellow color api 
1 


and legs with abundant, long, pale pile, that of metapleura pa 
E I fifth 


uu, 
; thir 
fourth tergites of male 
recumbent vellow pile; 
scutellum lars : 
vellow 
Third ventrite wholly bla 
if with much pale color, that color at lateral and posterior margins, 
j 


ck or th a considerable amount of pale 


black color concentrated anteriorly and medianly; fourth and 


t 
t 
ntrites either whollv black or distinctly bicolored; species differing 


n one or more of the other characters 


Base of hind femur black, or at most a little piceous; third ventrite u 
wholly pale (fig. 13), except sometimes a small anteromedian spot or 


narrow anterior margin of black; profile of lower head (figs. 1-3, 7-8) 
characteristic; length 9.8-13 mm. (Widespread) discalis 
Base of hind femur pale, vellowish or brownish; third ventrite typically 
with a black triangle in each posterior corner, but the black may be 
more extensive as described above (couplet 10, and figs. 14-16); profile 
of lower head (figs. 4-6, 9-10) characteristic; length 12.2—-14.2 mm 
(Widespread) adelpha 
Predominantly black species, the abdominal tergites wholly black except 
ocgasionally traces of vel'ow markings on the median line of the fifth 
segment, and laterally or at the anterior corners of the second segment, 
the ventrites also black except for narrow posterior margins which are 
only rarely extended; metapleural pile largely black; mesonotum with 
thick gray or yellow pile. (Southern and Western) 13 
Abdominal tergites with conspicuous markings on at least the second 
segment, if without, ventrites with considerable vellow laterally; meta 
ple ural pile pale or dark . 14 
Hair of abdomen, including that of venter, largely black; legs black, 
except base of tibiae and tarsi; pile of mesonotum gray. (Western) 
nevadae 
Hair of abdomen short and sparse, but whitish; tibiae largely yellow, tarsi 
wholly so; base of femora brown; pile of mesonotum vellow. (Mississippi) 


hulli 
Second, third, and fourth tergites with continuous vellow posterior margin, 
the vellow extensive and forming an entire lateral margin as well; venter 
also with extensive vellow color laterally and posteriorly on each 
ment, the posterior margin of the black portion medianly concave; 
thorax and head with long dense pile, that of thorax golden-yellow; 
pile of metapleura largely yellow, but with some dark brown pile 
posteriorly. (Colorado) hirsutissima 
At least second tergite with posterior margin broadly black medianly, 
the vellow lateral spots, when present, abruptly cut-off at their inner 
margin 15 
15. Median pale mark on fourth tergite in the form of an isolated narrow 
wedge which usually reaches more than halfway from posterior to anterior 
margin of segment; third segment usually also with a pale postero 
median spot; female with a large pale area surrounding the ocellar 
triangle on three sides; wings uniformly subhyaline; at least fore tibiae 
wholly vellow, rarely with partial brownish annulus. (Northeastern) 
; norma 
Median pale mark on fourth tergite, if present, seldom attaining middle 
of segment; female with a small pale spot, not more than one-fourth 
width of front, before ocellar triangle 16 
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(West to Colorad meigenii 
‘ll ‘ . , these egment 

truncate lateral], 

terior margin of 

sometimes witl 

entire pale margin; scutellum 


il pile pale or dark 


some 


presutural area black; wings 


uniformly vellowish; male 
on tergites two and three 
tergites three and four vellow; 
gle on each side of the face; meso 
-cinereou ‘llow, ot male pale to deep reddish 
latter, and with area of blackish pile above wing 
ir spines erect. (South-central United States) browni 
lv and uniformly infuscated; tarsi vellow, usually becoming 
toward apices; second abdominal tergite in both sexes with a 
pot on each side,? the third with a complete or incomplete 
ind sometimes an apical transverse marking on each 
pile cinereous to yellowish, rarely reddish vellow; 
ibly erect (Rocky Mountain region and 
20 
han thorax, rather strongly convex in transverse 
cinereous; third tergite without transverse apical 
griseata 
yoader than thorax, only moderately convex; meso- 
ile yell third tergite sometimes with transverse apical 
broad ‘ral marking discaloides 
id third tergites with transverse yellow bars in posterior corners; 
(Illinois to Texas) jamesi 
h squarish yellow lateral spot occupying full length of 
k except proximal third. (Florida) floridensis 
gely pale, with narrow markings at anterior margin 
ventrite with anteromedian black spot with rather roundish 
extending at most a little more than halfway to lateral 
irgely black, but with a little more vellow 
(figs. 11 and 12); scutellum yellow only at 
Michigan) ohioensis 
k: third ventrite also largely black, the 
to lateral margin 
apex; second tergite with rather narrow 
bar, a narrow lateral margin, and a 
inder of dorsal pattern only slightly 
larrow posterior vellow margins, slightly 
nigriventris 
econd tergite nearly always with 
lateral marking; dorsal abdominal 


n (Calgary, Alta., in Canadian National 


ed to broad margin and apex 





James and Steyskal: Nearctic Stratiomyint 391 


ioe ; } 
ute various, frequently with posteromedian spots or complete 
f 


; 
margin on tergites three and four; ventral pattern consisting of 


vellow posterior margins rather equally developed on segments two to 


five, sometimes somewhat broader medianly, and a little more extensive 
on the second segment; wings usually subhvaline, sometimes (S. senarta 
Loew) rather deep brown, but paler apically and posteriorly; a wide 
spread and complex species which apparently has developed several 
subspecies normula 


Stratiomys laticeps Loew 


Stratiomyta laticeps Loew, 1866, Berliner Entom. Zeits. 10: 12 (Centuria VII, 20 
?Stratiomys nym phis Walker, 1849, List Dipt. Brit. Mus. 3, p. 530 
Stratiomyia laticeps Loew, Johnson, 1895, Trans. Amer. Entom. Soc. 22: 234 
Stratiomyia occidentis Banks, 1926, Psyche 33: 42 (new synonymy 
Stratiomys occidentalis Banks, Curran, 1927, Trans. Roy Soc. Canada (v, 3 
21: 200 (dapsus vel emendatione); James, 1936, Jour. Kansas Entom. Soc. 9: 36 
Stratiomys laticeps Loew, Curran, 1927, Trans. Roy. Soc. Canada (v, 3) 21: 201; 
James, 1936, Jour. Kansas Entom. Soc. 9: 38 
A scarce but widespread species from the Hudson's Bay region to 
British Columbia and southward to California, Nevada, and Colorado. 


Stratiomys maculosa Loew 


Stratiomyia maculosa Loew, 1866, Berliner Entom. Zeits. 10:12 (Centuria VI, 
19), 9. 

Stratiomyia insignis Loew, 1872, Berliner Entom. Zeits. 16: 54 (Centuria X, 7 

Stratiomys dentata Bigot, 1879, Ann. Soc. Entom. France 16: 210 

Stratiomys lacerata Bigot, 1879, Ann. Soc. Entom. France 16: 211 

Stratiomyia maculosa Loew, Johnson, 1895, Trans. Amer. Entom. Soc. 22: 241 

Stratiomyia maculosa Loew, Cole and Lovett, 1921, Proc. California Acad 
(4) 11: 231. 

Stratiomys maculosa Loew, Curran, 1927, Trans. Roy. Soc. Canada (v, 3) 21: 

Stratiomys maculosa Loew, James, 1936, Jour. Kansas Entom. Soc. 9: 37 


Sci 


22 


A large and striking form whose center of distribution is apparently 
in California, where all the types were found, but which also occurs as 
a common species in Oregon, Washington, Utah, and Idaho. 


Stratiomys barbata Loew 


Stratiomyia barbata Loew, 1865, Berliner Entom. Zeits. 9: 133 (Centuria VI, 9 
Stratiomys calopus Bigot, 1887, Ann. Soc. Entom. France 38: 23 

Stratiomyia barbata Loew, Johnson, 1895, Trans. Amer. Entom. Soc. 22: 231 
Stratiomyia atra Cole, 1919, Proc. California Acad. Sci. (4) 9: 228 (new synonymy 
Stratiomys barbata Loew, Curran, 1927, Trans. Roy. Soc. Canada (v, 3) 21: 201 


A common species in the West from the Pacific Coast (California to 
Alaska) eastward to New Mexico, Colorado, and Manitoba. It has 
been recorded in the North from as far east as Nova Scotia, but such 
records may be erroneous, since this species may be confused wit] 
S. obesa Loew (S. lativentris Auctt.). However, a male specimen 
from Bathurst, New Brunswick (Canadian National Museum) is 
referred here; it has the pale integument a little more extensive than in 
western specimens, the fifth tergite having lateral marks, but the hair 
is largely black and the specimen is otherwise very similar to Rocky 
Mountain males. 

Stratiomys atra represents a melanic variation. 
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Stratiomys badia Walker 
er, 1849, List Dipt. Brit. Mus. 3, p. 529; 4, p. 1157 
1835, Cat. Ir M ichusett 2d ed nomen nudum 
ner Entom. Zeit 3 (Centuria VII, 21 
1895, Trans. Amer. Entom. Soc. 22: 243 
“anad , 3) 21: 202 


Gk 


IS66, Ber! 


1927, Trar 
1936, Jour. K nton oc. 9: 36 

cad as 

ird to Alberta and has been seen 
y, Ohio, Mlinois, 


Ni W Yi irk Ne WwW Je rsey 


from 


Stratiomys bruneri Johnson 
1895, Tra At ntom. ¢ 
1927, Trar 


OTIPIN 


m Manit 
Dakota, 
Northwes 


Stratiomys currani James 
1932, Amer. Mu Novitate no. d71, p 5: 1936, Jour 


ia, Oregon and Saskatchewan 


Stratiomys melastoma Loew 
1 Loew, 1865, Berliner Entom. Zeits. 9: 134 
Johnson, 1895, Trans. Amer. Er 
“urran, 1927, Tran Roy. Soc 
1936, Jour. Kansas Ent 


from Colorado west to California 


Stratiomys obesa Loew 
1865, Berliner E: Zeits. 9: 134 


1895, Trans. Amer 


erroneously synonymized S. obesa with S. lativentris, 
followed him in applying the latter name to a common 
S. obesa, as shown by type examination, 1s a species 
idantly in the Northeast. south to New York, Ohio, 
us, and west to Nebraska and Saskatchewan 


Stratiomys lativentris Locw 
Fig. 18 


1865, Berliner Ent 


that this species is a rare one which 

\ ! rnston, Lake Superior (type); Godbout, 

hippewa County, ien County, and Isle Royale, Michigan; 
‘ork; and Fulton Twp., Ontario 


New York 
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Stratiomys discalis Loew 
Figs. 1-3, 7, 8, 13 


Stratiomyia discalis Loew, 1865, Berliner Entom. Zeits 
Stratiomyia discalis Loew, Johnson, 1895, Trans 
partim 
1927, Trans 
partim 
Stratiomys media James, 1933, Jour. Kansas En 
Stratiomys discalis media James, 1936, Jour. 


synonymy 


A moderately common species from Quebec and Ontario to New 
1 


York, Ohio, Illinois, Colorado, and Wisconsin. James has determined 
from examination of the Loew type that his S. media, is a synonym 
/ 


and that the form that Johnson, Curran, ef al., had included with it 
requires a new name (v.1.).. Besides the color characters cited in the 
key the shape of the head as shown in figures | to 3 and 7 and S is 
distinctive: in the male the lowest part of the sides of the mouth does 
not extend far below the eye and is well anterior to the lowest part of 


the eye. while in the female the reverse conditions obtain 


Stratiomys adelpha Steyskal, new species 
(Figs. 4-6, 9, 10, 14-16 


Stratiomytia (vel Stratiomys) discalis auctt., pro parte, non Loew 


When James described S. media (v. s.) he was under the erroneous 
impression that this larger, somewhat differently shaped and colored 
form was S. discalis. Later examination of the Loewian type disclosed 
the necessity for a new name, which is here furnished. The form is 
distinguished from S. discalis asin the key. It is larger than S. discalis 
(12.2 to 14.2 mm. in body length), has a differently shaped head (figs. 
1-6, 9-10), the base of the hind femora is always brown or yellow for at 
least a quarter of the length of the femur, and the second ventrite has 
at least a small black triangle in the posterior corners. The second 
ventrite (as in couplet 10 of the key and in figures 14-16) may be more 
extensively black due to increase in extent of the black posterior corners 
and the development of a black anteromedian spot, but the segment 
always has, at least in the material examined, a yellow portion remaining 
in the middle. The head in the male has the lowest part of the sides 
of the mouth well below the lowest part of the eyes and almost directly 
below that part; in the female the side of the mouth is less extended 
downward and the lowest point is well anterior to the lowest part of 
the eye, the oppe site of the conditions in S. discalis. 

As noted below, the species ranges through the same area as that 
cited for S. discalis. It is of comparable abundance with S. discalis, 
and is, in Michigan at least, found in the same habitats. 1 consider 
S. adelpha a sibling species, in the sense of Mayr, with S. discalis. 

Tvpes.—Holotype temale, Three Rivers, St. Joseph County, Mich- 
igan, May 31, 1941; allotvpe male, Hemlock, Saginaw County, Michigan, 
June 1, 1940 (both collected by George C. Steyskal, and deposited 
in the collection of Maurice T. James). Material from the following 
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( pecimens which have been labe led pauraly pes, 
ned: Quesec (Carillon; Montreal; Rigaud); NEW 
Is.); PENNSYLVANIA (Philadelphia); MICHIGAN 

h, Calhoun, Chippewa, Gladwin, Grand Traverse, 
Livingston, O , 


ikland, St. Joseph, Washtenaw, 
Quio (Columbus; Delaware County; Hocking 
lusky); ILLINOIS (Algonquin; Rock Creek Park; Savannah; 
WISCONSIN (Madison); MINNESOTA (Cass County; Garrison; 
1¢ Hennepin County; Itasca Park; Lake County; Lake 
ca; Plummer; Ramsey County; St. Anthony 
nt Uran (Eureka; Logan; Provo); IbAHO 
WasHINGTON (Pullman; Wawawai); TEXAs (Canadian) 


Stratiomys hulli Steyskal, new species 


Female.-Length of body, 13 mm. Head black, rather broad 
neiform facial orbits, narrow lower occipital orbits, moderate-sized 
ordate preocellar spot, and two small spots (as large as an ocellus) 
iterad of posterior ocelli, yellow. Distance from lowest part of eye to 
lowest part of side of mouth 0.375 total eye-height; lowest part of side 
outh only moderately in advance of vertical axis of eve. All hair 
head pale vellowish 
Thorax black, with only the lower apex of the scutellum and the 
utellar spines, which are almost perpendicular to the thoracic dorsum, 
The thorax is covered with rather dense pile which is whitish 
low and on the sides and yellow on the dorsum. The only dark- 
colored (black) hairs on the thorax are those of the metapleura and some 
the fold of the squamae 
Legs with femora brown in basal half, black in apical half, except 
vellow knees. All tibiae and tarsi yellow, but the fore tibiae somewhat 
brownish in apical half and middle tibiae with indistinct median 
brownish annulus 
Wings dark brown, pale apically and posteriorly. 
strongly convex, black, and shining, with a very narrow 
lateral yellow margin on segments two to four both dorsally 
Anterior corner of tergite three with a very small 
sion of the yellow margin. Tergite five with narrow 
inal bar which does not extend to either the anterior 
posterior margin. Venter very largely black, except lateral 
ned above, very narrow posterior margin of ventrite 
d posterior one-fourth of ventrite two, which is also narrowly 
Hair of abdominal dorsum short, whitish, 
There are some longish white hairs at the base of 
nd some difficultly discernible black hairs at base of tergites 
ee and four. All hairs of venter rather short and pale yellowish 
T'ype.-Holotype female, Agricultural and Mechanical College, 
ssippi, April 15, 1920 (FP. M. Hull), in collection of Ohio State 
niversits 
This form is cl to S. brownt Curran, but the entire lack of black 
he | nd the thoracie dorsum and the very much reduced 


j 


identification with that species 
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Fics. 1-10. Left profile of head of Stratiomys species: 1, Stratiomys discalis 
Loew, male, Ann Arbor, Michigan; 2, idem, Lapeer County, Michigan; 3, idem, 
Hemlock, Michigan; 4, Stratiomys adelpha Steyskal, new species, male, Whitefish 
Point, Michigan; 5, idem, Hemlock, Michigan; 6, idem, Lake County, Minnesota; 
7, Stratiomys discalis Loew, female, Ann Arbor, Michigan; 8, idem, Detroit, 
Michigan; 9, Stratiomys adelpha Steyskal, new species, female, St. Anthony Park, 
Minnesota; 10, idem, Nottawa, Michigan. 

Fics. 11-12. Stratiomys ohioensis Steyskal, new species, holotype: 11, left 
profile of head; 12, pattern of left half of venter 


a 





Annals Entomological Society of America [Vol. 45 


Stratiomys hirsutissima James 


Novitates no. 571: 1; 1936, Jour 


from Alamosa, 


RYE 


Stratiomys nevadae Bigot 


IS87, Ann. Soc. Entom. France 39: 24 
or 1895, Trat Amer. Entom. Soc. 22: 237 


1927. Trans. Roy. Soc. Canada (v, 3) 21: 199 


species, described from Nevada and recorded 
California. We have seen specimens 
Fox Park, Lone Tree, Evanston, 
Park, and Yellowstone National 

y, Colorado; Logan Canyon and Park 
aho; Carson City, Nevada; Beaverlodge, 


Banff, Alberta; and Kamloops, British 


Stratiomys norma Wiedemann 


Wieder nt IS28, Aussere uropal che Zweiflugelige Insekten 


1865, Berliner Entom. Zeit 9: 129 (Centuria 


on, 1895, Trans. Amer. Entom. Soc. 22: 236; 


Lab. Nat. Hist. 4: 249; Malloch, 1917, Bull 


12: 319; Curran, 1927, Trans Roy. Sox Canada 


easily recognized species in the Northeast from 
d Ontario to Pennsylvania, Illinois, Kansas, and South 
S. quadrigemina is but a slight color variation, as Loew 
imillima Strat. normae Wied.”’ 


Stratiomys meigenii Wiedemann 
Fig. 17 


IS28. Aussere uropaist he Zwe iflugelige Insekten, 
1854, List Dipt. Brit. Mus., Suppl. 1 


tom. Soc. 22 


, p. 37; (Johnson, 
247, desc ription copied new 
1S65. Be rliner Entom Zeits Q: 138 
, 1865, 1 it: 005.04, 

zemann, ht 1895, Trans. Amer. Entom Soc 
r. Mus. Nat ist. 82: 49 

man! I] 1917, Bull. Illinois 


syvnonvmy 


(Centuria VI, 16 


“‘urran, 1927, Trans. Roy. So 


ur. Kat Entom. Soc. 6: 68 


quaternaria Auctt., non Loew 


he East from Quebee and Ontario to Georgia, Texas 
Kansas, Colorado, Iowa, and Wisconsin. Johnson 

so recorded it from Biscayne Bay, Florida. Some of the 
ted above requires explanation: Information received 
nd f Mr. Oldroyd makes the synonymy of S. robusta 


mess of] 
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with S. guaternaria Auctt. (Johnson, Curran, James) a practical cer- 
tainty; as shown by the abdominal pattern, S. robusta Walker (S. 
quaternaria Auctt. non Loew) is but a light-colored variant of S. meigenii; 
examination of the types of S. angularis and S. marginalis confirms the 
synonymy that Johnson has already stated; S. rubra is apparently 
based on a teneral specimen of S. metgentz. 


17 


Fics. 13-16. Pattern of left half of venter of Stratiomys species: 13, Stratiomys 
discalis Loew, female, Detroit, Michigan; 14, Stratiomys adelpha Steyskal, new 
species, female, Dynamite Pond, Ramsey County, Minnesota; 15, idem, Nottawa, 
Michigan; 16, idem, Ramsey County, Minnesota. Fic. 17. Stratiomys meigenit 
Wiedemann: left half of venter of female with melanic dorsal pattern, Detroit, 
Michigan. Fic. 18. Stratiomys lativentris Loew; dorsal view of head of female 


Stratiomys browni Curran 
Stratiomys browni Curran, 1927, Trans. Roy. Soc. Canada (v, 3) 21: 203. 
Stratiomys beameri James, 1933, Jour. Kansas Entom. Soc. 6: 66 (new synonymy). 
An uncommon form described from Payne County, Oklahoma, and 
Cowley County, Kansas, respectively. We have seen material from 
Lawrence County, Ohio; Douglas County, Kansas; Gulfport and 
A. and M. College, Mississippi; Baton Rouge, Louisiana (December) ; 
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and Ardmore, Oklahoma; and Dallas, College Station, 

land County, and Madison County, Texas, most records being for 
iland May. Sufficient variation in color of scutellum and abdominal 
is present, as already intimated in the Curran description, to 
beameri into conspecificity James notes, after re-examining 


S. beameri, “there is no yellow spot at the base of the 
merely the conjunctival membrane which is yellow.”’ 


Stratiomys griseata Curran 

a velutina Curran, 1923, Canadian Ent., 54: 283; non Bigot, 1877 

1a griseata Curran, 1923, Canadian Ent., 55: 74; 1927, Trans. Roy. Sox 

ida , 3) 21: 202 

An uncommon species, described from British Columbia. We have 

wen material from Kamloops, British Columbia; Calgary, Alberta; 
Paulina Lake, Oregon; Moscow, Idaho; Darby, Bozeman, and Gallatin 
Co., Montana; Yellowstone National Park, Wyoming; and Spanish 
Fork and Provo Canyon, Utah; Late May to early July, or locally, 
later 


Stratiomys discaloides Curran 
liscaloides Curran,; 1923, Canadian Ent., 54: 281; 1927, Trans. Roy 
ida (v, 3) 21: 202 

An uncommon species, described from British Columbia. We have 
seen material from Moscow, Idaho; Hamilton, Crazy Mts., and Harlan 
Gulch, Montana; Grand Teton National Park, Wyoming; Sonora Pass, 
Tuolumne Co., California; Duchesne and Willow Creek, Utah; and 

Pagosa Springs and McCoy, Colorado; late May to mid June. 


Stratiomys jamesi Steyskal, new species 

Male and female.—Length of body, 11-13 mm. 

Head black, female with rather broad, wedge-shaped facial orbits, 
lower posterior orbits, a moderate ante-ocellar spot, and a small spot 
on each side of ocellar triangle, yellow; head of male wholly black, 
except trace of yellow on lower orbits. All hair of head yellowish. 
Cheeks very narrow, lateral oral lobe almost directly below vertical 
axis Of eves 

Thorax black, except scutellum, which is largely yellow. Female 
with hair of thorax largely golden yellow, short and inconspicuous; 
hair above base of wings, before scutellum, and laterally before trans- 
verse suture, black. Hair of metapleura and pteropleura also dark 
brown to black. Male with hair finer and more erect, similarly colored 

hat of the female, but the pale hairs almost white. Wings rather 
strongly infumated with rich brown color, but somewhat paler at apex 
ind posteriorly. Legs with femora black, but becoming brown or even 
llowish in basal half and distinctly yellow at knees; remainder of 

e] hat fore and middle tibiae have a tendency to be 
TOWNISHA 11 e apical } 

Abdomen as narrow as thorax, strongly convex transversely; 
(as is thorax also) due to densely spaced tubercular hair- 
bases ‘olor of abdomen black with the following vellow pattern on 
dorsum: narrow lateral margins of tergites 3 and 4; posterolateral bars 


lowish, exce ptt 


} 
all 


( t 
} 1] 1 
} 

I 


rather dull 
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on tergite 2 occupying somewhat less than half the length of the segment, 
extending approximately half-way to meson, and a little broader 
mesally; similar bars on tergite 3, but extending a little farther mesad 
and somewhat broader mesally; well-developed median longitudinal bar 
on tergite 5; sometimes a posteromedian spot on tergite 4. The 
yellowish lateral margin of tergite 3 is usually practically interrupted 
in the middle. One paratype (Austin, Texas) has the bars of tergites 2 
and 3 strongly widened mesally, has a continuous posterior yellow 
margin on tergite 3, and the median spot of tergite 4 present and ex- 
tending in a point forward almost to the middle of the tergite. The 
pattern of the male is less extensive than that of the females but is of the 
same type. Venter black, with rather short pale hairs and the following 
yellow pattern: narrow lateral margin of ventrites 2, 3, and 4 (also 
ventrite 5 in the male and some of the paratypes); ventrite 2 with 
narrow anterior margin and broad posterior margin, somewhat wider 
mesally so that the black is almost interrupted on the meson; ventrite 3 
with narrow pale posterior margin a little wider mesally; ventrite 4 
without or with very narrow posterior pale margin, also wider mesally 
(male with the posterior margin of ventrite 4 wider than any of the 
females and with the posterior margin of ventrite 5 also pale). 
Types.—Holotype female, Madison County, Texas, August 15, 1930 
(Bibby and O'Dowd), in University of Michigan Museum of Zoology; 
allotype male, Van Buren, Ozark Mountains, Missouri, July 9, 1930 
(E. A. Pence), in University of Michigan Museum of Zoology; paratypes, 
females, Douglas County, Kansas, 900 feet (F. H. Snow), in Maurice T. 
James collection; Austin, Texas, June 26, 1923, reared from larvae in 
mud (Painter), in Maurice T. James collection; Labette County, 
Kansas, August 9, 1915 (R. H. Beamer); and Bourbon County, Kansas, 
800 feet, 1915 (R. H. Beamer), in University of Kansas; Camp Drake, 
Catlin, [llinois, June, 1939, in Illinois Natural History Survey collection. 
This species and S. floridensis, which may be but a subspecies, form 
a small group not closely related to others. The relationships and the 
distinctions between the two forms may be gleaned from the key. 


Stratiomys floridensis Steyskal, new species 

Female.—Length of body, 14 mm.; of wing, 12 mm. A large, dark 
form, black with only the following parts yellow: round, ante-ocellar 
spot, extending halfway to antennal bases; small, indistinct areas 
laterad of ocellar protuberance; facial orbits; very narrow stripe on 
lower posterior orbits; scutellum, except rather narrow base dorsally 
and laterally; extreme tip of all femora and basal third of all tibiae; 
middle and hind tarsi (fore tarsi dark brown); large subquadrate mark 
at each side of second abdominal tergite, as broad posteriorly as length 
of tergite and somewhat narrower anteriorly; traingle in anterior 
corners of third tergite and small part of lateral and posterior margins 
of tergite, black color extending to lateral margin in middle; very small 
longitudinal mark in center of fifth tergite; approximately posterior 
third of second ventrite, the color extending along lateral margins of 
ventrite in same width; entire lateral margin of third ventrite, extending 
inward along posterior margin to form triangle 
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Pile of face and frontal orbits whitish; pile of remainder of front and 
occiput black. A patch of white hairs at lower corner of eye and a stripe 
{ white tomentum on upper posterior orbits. Pile of thorax black and 
short; that of sternum, broad band extending across middle of meso- 
pleura to ends of transverse suture of mesonotum, and patch of long 
hairs on lower propleura, whitish ventrally and yellowish dorsally. 
Anterior two-thirds of presutural mesonotum with short, recumbent 
gravish yellow pile, interrupted medianly and not extending to margins 
neri. Postalar calli with patch of long white pile. Hairs 

t yellow part of scutellum also pale. Hairs of abdomen in great part 


d some incouspicuous areas of whitish hairs in middle of abdominal 
Hairs of tibiae, tarsi, and anterior basal part of fore femora 
or yellowish 
alteres with yellow stem and green knob 
igs wholly deep brown, the heavy veins and basal sclerites black. 
intennal segments from base as 5.3, 1, 8.7; antennae wholly 


thorax and abdomen rough owing to minute, semiglobose 


ts at base of hairs 


Type.-Holotype female, Tallahassee, Florida, April 1, 1944 (R. and 
Johart), in United States National Museum 
As shown in the key, this form is closely related to S. jamest, of 


it may prove to be but a subspecies 


Stratiomys ohioensis Steyskal, new species 
Figs. 1l and 12 


Female Length of body, 11-13 mm 
Head black, with rather narrow and parallel-sided facial orbits, 
narrow lower posterior orbits, a roundish ante-ocellar spot, and some- 
a pair of very small spots on each side of ocellar triangle, yellow. 
air of head whitish. Profile of head as in figure 11. 
Thorax black, scutellum vellow only near apex between and including 
pines. Hairs of thorax fine and erect, not dense enough to obscure 
-of integument, in color whitish except rather conspicuous patches 
lack hairs dorsally on each side anterior to transverse suture, above 
wing bases, before scutellum, and in two patches anteriorly behind head. 
Metapleural pile whitish or pale yellowish. 
Wings only lightly and evenly infumated 
Legs with femora black except piceous basal half of hind pair and 
yellow extreme tip of all femora; with tibiae usually black except yellow 
basal third; and with tarsi either wholly yellowish or with apical two 
segments brownish 
Abdomen distinctly wider than thorax, strongly convex, practically 
as high as thorax in lateral view, and strongly declivitous on last two 
segments. Tergite 2 with rectangular yellow marks laterally occupying 
whole length of segment; tergite 3 with broad anterolateral triangles 
connected on lateral margin with small pointed inward extensions of 
yellow on posterior margin; tergite 4 with narrow triangle of yellow 
laterally pointing posterad and sometimes a very narrow and short 
extension of yellow inward on posterior margin; tergite 5 with median 
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longitudinal bar extending three-fourths of distance to anterior margin 
of segment. 

Venter with rather short, coarse hairs, especially short on fourth and 
fifth ventrites, and with pattern as in figure 12, the black spot on 
ventrite 3 sometimes narrowly divided mesally and ventrite 4 sometimes 
also with a narrow yellow posterior tiargin. 

Male.—Head in profile very sit: ilar to that of S. discalis (cf. figs. 
1-3). Color of head wholly black with white hairs, except near and 
dorsad of base of antennae, where they are black. 

Thorax with hair long and fine, not especially dense, grayish yellow 
generally in color, but with blackish patches similar to those of female. 
Metapleural pile yellowish, but with some blackish hairs near squ: mae. 

Abdomen with dorsal yellow areas slightly more extensive tha 
female, and with somewhat longer pale yellowish hair ventrally 

Types.—Holotype female, Delaware County, Ohio, May 30, 1939 
(C. H. Kennedy), in Ohio State University; allotype, male, Ithaca, 
New York, July 15, 1935, Maurice T. James collection; paratypes, 
females, two, Ira, Summit County, Ohio (J. S. Hine), in Ohio State 
University; Champaign County, Ohio, June, 1931 (J. Patton), and 
Logan County, Ohio, July, 1931 (D. Murray), in University of Minne- 
sota. Ithaca, New York, July 2, 1925, in Maurice T. James collection; 
Ionia County, Michigan, June 10, 1950 (R. R. Dreisbach), in Dreisbach 
collection. 

This form is close to S. discalis Loew and S. adelpha, new species, 
especially the former, from which it differs, as shown in the key, by the 
ventral pattern, shorter ventral hair, and somewhat different profile 
of head. 


Stratiomys nigriventris Loew 
Stratiomyia nigriventris Loew, 1865, Berliner Entom. Zeits. 9: 137 (Centuria 

VI, 15). 

? Stratiomyia meigentt Wiedemann, Johnson, 1895, Trans. Amer. Entom. Sox 

22: 239 (partim). 

Loew described this form on the basis of a female from Nebraska 
Johnson mentions it under S. meigenii only in the following sentence: 
“The type of S. angularis differs from S. marginalis in having more 
prominent yellow triangles at the anterior angles of the segments, and 
S. nigriventris in having a greater amount of black on the ventral seg- 
ments.”’ The name was omitted from the Aldrich Catalogue, and has 
been otherwise neglected since. 

We believe that the form should be recognized as a distinct species, 
separable as in the key. It is close to S. meigenii, but that species, 
even when the dorsal abdominal pattern is very reduced, still has broad 
lateral yellow zones on the venter. We have seen a specimen from 
West Point, Nebraska, and one labeled in longhand ‘‘Texas Belf.,”’ 
both females and both in the United States National Museum. 


Stratiomys normula Loew 


Several described forms appear to be best treated as subspecies of 
Stratiomys normula. These forms may be separated in most cases as 
in the following key. 
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KEY TO THE SUBSPECIES OF Stratiomys normula LOEW 
‘| fourth tergite with posteromedian triangle 
(Florida) normula senaria 
ited with brownish color 2 
with (sometimes without) transverse 
posteromedian pale triangle. (Eastern 
normula normula 
- margin. (Western) 3 
lacking median pale marking 
normula unilimbata 
4 
1 pale marking strong 
normula wyomingensis 
terior margin normula angulicincta 


Stratiomys normula normula Loew 
via normula Loew, 1865, Berliner Entom. Zeits. 9: 130 (Centuria VI, 5 
ryia quaternaria Loew, 1865, op. cit.:135 (Centuria VI, 12) (new synonymy 
ya apicula Loew, 1865, op. cit.: 136 (Centuria VI, 13), 2 (new synonymy 
via notata Loew, 1865, op. cit.:139 (Centuria VI, 18 
ta normula Loew, Johnson, 1895, Trans. Amer. Entom. Soc. 22: 235 
a apu ula Loew Jol nson, 1895, op cul 239 
apicula Loew, Curran, 1927, Trar Roy. Soc. Canada (v, 3) 21: 203; 
normula apicula in key, 201 
rvs normula Loew, 1927. op. cit.: 204 
Jour Kansas Entom. Soc. 9: 38 
This form is abundant in the Northeast and extends westward to 
British Columbia and Colorado, and southward to Kansas, Nebraska, 
[linois, and South Carolina. James has found from examination of the 


type that S. guaternaria is a synonym of S. normula. What Johnson 
and those following him have considered as S. quaternaria is a form 
which we are treating as a variant of S. metgenii (q.v.). We are con- 
sidering S. apicula to be merely a phenotypical variant characterized 
by the lack of the posteromedian triangle on the fourth abdominal 


ter 


Stratiomys normula senaria Loew 
maria Loew, 1865, Berliner Entom. Zeits. 9: 132 (Centuria VI, 
enarta Loew, Johnson, 1895, Trans. Amer. Entom. Soc. 22: 237; 
ill. Amer. Mus. Nat. Hist. 32: 49 


hata Loe \\ Jol nson, 1913, low cul 


rm, thus far found only in Florida. It sometimes has a 
vellow posterior margin on the fourth abdominal tergite. 
distinguishable from S$. n. untlimbata only by the deeper 


olor of the wings. I have examined such specimens from 
Bay, Florida, determined by Johnson as S. unilimbata 


Stratiomys normula unilimbata Loew 
hata Loew, 1865, Berliner Entom. Zeits. 9: 131 (Centuria VI, 6 
Loew, Johnson, 1895, Trans. Amer. Entom. Soc. 22: 236 
urran, 1927 Trans Roy Soc Canada vs. 3 Zi: 204 
ner. Mus. Novitates no. 571, p. 4 (new synonymy 
nes, 1936, Jour. Kansas Entom. Soc. 9: 38 
ne 1936, 106 ctl. 


1 


occuring rather commonly in the Great Plains, 
east to Michigar and south to Colorado and Illinois 
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For Johnson's record of S. untlimbata from Florida, see S. n. senarta, 
above. 


Stratiomys normula angulicincta James 


Stratiomys angulicincta James, 1932, Amer. Mus. Novitates no. 571, p. 3; 1936, 
Jour. Kansas Entom Soc. 9: 38 


A rare form known from Colorado, Utah, and New Mexico. 


Stratiomys normula wyomingensis James 


Stratiomys wyomingensis James, 1932, Amer. Mus. Novitates no. 571, p. 3; 1936 
Jour. Kansas Entom. Soc. 9: 37. 


A rare form from Wyoming, Montana, and North Dakota 


The following are still species inguirendae. Previous synonymy of 
some of them must be doubted, especially that of S. diademata with 
S. maculosa (Johnson, 1895) and that of S. nymphis with S. laticeps 
(Osten-Sacken). Johnson (1895, pp. 245-248) has copied the descrip- 
tions of S. constricta, S. goniophora, S. nigrifrons, S. simplex, and S. 
pinguis. Three of them (S. constricta, S. goniophora, and S. pinguis) 
may not fall within our range, since they were described from ‘‘ Mexico.”’ 


Stratiomys constricta Walker, 1858, Trans. Entom. Soc. (London) (n.s.) 5: 268 
Mexico. 

Stratiomys diademata Bigot, 1887, Ann. Soc. Entom. France 39: 23. Georgia 

Stratiomys goniophora Say, i829, Jour. Acad. Nat. Sci. Philadelphia 6: 161 (Com 
plete Works 2: 356). Mexico. 

Stratiomys lineolata Macquart, 1850, Dipt. Exot. (Mem. Soc. Sci. Arts de Lille), 
suppl. 4, p. 48. 

Stratiomys nigrifrons Walker, 1849, List Dipt. Brit. Mus. 3, p. 531. Hudson's 
Bay. 

Stratiomys nymphis Walker, 1849, op. cit., p. 530. Hudson's Bay. 

Stratiomys pinguis Walker, 1858, Trans. Entom. Soc. (London) (n.s.) 5: 270 
Mexico. 

Stratiomys simplex Bigot, 1887, Ann. Soc. Entom. France 39:24. Texas; 
Colorado. 


Genus Labostigmina Enderlein 


1930, Deut. Entom. Zeit., 1930: 70; James, 1936, Trans. Amer. Entom. Soc., 


62: 35, 36. Type, Odontomyia occipitalis Johnson 


KEY TO THE NEARCTIC SPECIES OF Labostigmina 
Eyes densely and distinctly pilose 
Eves bare ita : lai , 4 
First antennal segment 2.5 to 3 times length of second; first and second 
antennal segments yellow; face only moderately protuberant; abdominal 
segments two to four with vellow posterior triangles, rarely with distinct 
bands... anny .... flavicornis 
First antennal segment not more than 1.5 times length of second; antenna 
black or the flagellum in part reddish; face strongly tuberculate; abdomen 
of female with a complete transverse yellow band each on segments 
three and four and with a similar but usually narrowly interrupted 
band on segment three bie SF viridis 
Venter largely black, or at least sterna four and five each with a black 
transverse band which extends at least over approximately the basal 
half of the segment ; 4 
Venter vellow or green, at most discolored other than in the above pattern, 
or without black markings or small black spots 10 
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insverse band occupying 
vith less extensive bl 
aped spot sublaterally on 
‘sonotum, before the suture; pile of body short, incon 
ippressed novella 
otherwise marked, at least the fourth and fifth largely 
discolored but retaining the same pattern); humeri, 
ides of mesonotum before the suture black 
for narrow lateral margins, either wholly black 
apical markings on segments two, three, and 
four; these markings may be, in the males, broader laterally 
extending more than half-way to the base of the respective 
gment, and roughly similar to one another, or, on the other hand, in 
he females, obscured laterally oO as to leave only a pair of spots on 
egment two, and completely evanescent on the other segments 


it 


Second abdominal tergum, on each side, with a broad triangle whicl 
tt } of the segment; third tergum with a narrow linear 
maller and in marked contrast with that of the 


ack; face of male broad, the width across lower angle 

width; abdominal terga with conspicuous erect yellowish 
well as laterally male of hypomelas 

intennal segments vellow, the flagellum usually in part 

e of male relatively narrow, the width across lower angle 

ves not more than 0.5 head width; abdomen in both sexes practically 
oid of long erect yellowish pile on disc of intermediate segments. . obscura 
ibdominal sterna wholly yellow 8 

sometimes second in large part black; antenna wholly 
ack at base 9 

female wholly yellow; first and usually, also 
vellow basally annamariae 

longitudinally at middle; scutellum of female narrowly 
antennae wholly black female of hypomelas 

| large vellow area or wholly vellow 

megantica 
rna almost wholly black (male unknown) gagatigaster 

segment not more than 1.25 times length of second, the 
ubequal; chiefly Southwestern species 11 

egment at least 1.5, usually at least 2.0, times length of 


ternum with 


13 
to four black-haired medially micheneri 
without outstanding black hairs 12 
antennal segments fulvous to yellow; scutellum of female 
llow or green; pale markings on abdominal terga 2 to 4 inclu 
y never forming complete posterior bands but sometimes forming 
ininterrupted lateral margins in the male fulvicornis 
Antenna wholly black, at least on basal segment; scutellum black with a 
(male) to broad (female) apical and lateral greenish-yellow 
n, or in rare cases the scutellum entirely greenish except that the 
median area shows evidences of pigmentation at least around 
bases of setulae; pale markings on abdominal terga 2 to 4 often in the 
form of complete transverse bands texasaina 
Vein M; vestigial, represented only by a spur from the discal cell and by a 
weak fold, visible only from certain angles; scutellum unusually short, 
] than 0.33 times as long as wide defecta 
evident for nearly its entire length; scutellum of normal propor- 
r the genus, usually about 0.40 as long as wide ae 14 
and second antennal segments yellow; vellow markings of second 
abdominal segment nearly attaining base of segment 15 
Antenna wholly black, or at most scape with some yellow below and at 
base : 16 
ile hairs in addition to the dense tomentum; 
long as first antennal segment in males; 
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ibdominal pale tomentum (hard to see except with 
and illumination) from anterior view, forming broad la 
black as well as pale areas; wings yellowish-hyaline; mal 
erect pale pile on abdomen johnsoni 
Mesonotum of female without erect pile and 1 il picuous pale 
tomentum, that of male with pile distinctly shorter tl 
segment; abdominal pale tomentum likewise inc 
to pale spots and the immediately adjacent areas; 
more noticeably so in females; pile of male abdomen sparse, at least on 
1e dis rufipennis 
ale markings of second abdominal tergum attaining bas f segment or 
ilmost so; mesonotum of female usually with at least a small 
before the suture on each side, often with complete pale lateral 
of the Eastern United States 
markings of second abdominal tergum confined to apical 


segment; mesonotum of both sexes wholly lack before the 
first to second antennal segments 1.5:1; pale mar 

head and body tending to green or greenish-yellow in dried specimens; 
high-altitude species of the Rocky Mountains similis 
17. Pale markings of second abdominal tergum forming an isosceles tri 
out equal t 


+ 


the side along the lateral margin of the tergum being al 


side along its apex; first antennal segment about 2.0 times length 
second, in the male about as long as the frontal or mesonotal pile; 
scutellum of female wholly yellow; pleura of male without extensive 
well-defined vellow areas hieroglyphica 
Pale markings of second abdominal tergum hardly triangular, more in 
the form of a broad lateral margin which is expended apically, and 
about 1.5 times as long as the apical width; first antennal segment about 
2.5 times length of second, much longer than frontal or mesonotal pile 
in either sex; scutellum of female with a prominent 
upper pleural areas of male distinctly vellow, these areas well-defined 
occipitalis 


( 
} 


blac k ba al irea; 


Labostigmina flavicornis (Latreille)* 


Odontomyta flavicornis Latreille, in Olivier, 1811, Enevel. Méth., viii, 43: 
Stratiomys flaviceps Macquart, 1834, Suit. a Buffon, I, p. 245 
Stratiomys coronata Guérin, 1835, Icon. Regne Anim., vii Ins., tab 
Stratiomys flavicornis (Olivier), Walker, 1854, List. Dipt. British Mus 
p 38. 
Odontomyia lasiophthalma Loew, 1865, Berliner Entom. Zeits 
VI, 23 
Stratiomyia pulchella Macquart, 1838, Dipt. Exot. i, 1, p. 180 
Stratiomyia vicina Macquart, 1838, Dipt. Exot. i, 1, p. 181. 
Odontomyta flavicornis Olivier, Johnson, 1895, Trans. Amer. Entom. Soc. 22: 269 
Stratiomys flavicornis (Olivier), Curran, 1927, Trans. Roy. Soc. Canada (v, ¢ 
21: 201 
Labostigmina flavicornis (Olivier), James, 1936, Trans. Amer. Entom. Soc. 62: 36 
A widespread, ‘though on'y moderately common species: Maine to 
Florida, westward through southern Ontario to Minnesota, Kansas, 


and Texas. 


‘We are crediting the stratiomyid species of the Encyclopédie Méthodique 
to Latreille, rather than to Olivier, as most authors have done in the p2:t, the 
basis of the following statement by Olivier, tome vii, p. 468: ‘‘Nous av 
M. Latreille a se charger dorenavant de quelques 
souscrits des trois premieres lettres de son nom.’’ See Sherborn ; 

1893, Proc. Zool. Soc. London, 1893: 582-584 
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Labostigmina viridis (Bellardi 
1859, Saggio di Ditterolog 
22: 270 


» Lab 


1936, Trar Amer. Entom. Soc. 62: 36 


common species in Texas, Oklahoma, and Kansas, 


nding northward to Indiana, I] and South Dakota, and 
into Mexico 

Aldrich’s card catalogue at the United States National Museum, 

lowing statement occurs: ‘‘ Johnson somewhere said this is syn. of 

hica. Ihave lost the ref. Malloch however says it is distinct, 

with eyes long-pilose, etc.” Hart's brief description does not fit 

hieroglyphica, but does agree with viridis, particularly in regard to the 

coloration of the antennae, and Malloch’s statement concerning the 

long-pilose eyes further suggests that synonymy, which we have been 
able to confirm through examination of the type of snow? 


Labostigmina novella Steyskal 


Steyskal, 1938, Occ. Papers Mus. Zool. Univ. Michigan, 


A rare species known only from the type series (Austin, Texas; 
Baboquivart Mountains, Arizona), and from an additional female from 
Ozona, Texas 


Labostigmina annamariae (Brimley) 
mnamariae Brimley, 1925, Entom. News, 36: 76 

ymina annamariae (Brimley lames, 1936, Trans. Amer. Entom. Soc. 

02: 36 
Described from a female from North Carolina, without locality. 
| have seen two males from Clemson College (O. L. Cartwright) and 
Liberty, North Carolina, (T. B. Mitchell), and thirteen males and seven 
females from Cheaha State Park, Alabama (Van Dyke). All specimens 
were taken in April. The male (previously undescribed) is very much 
like the fernale; the head is entirely black, except for a suggestion of 
vellowish behind the eyes; the thorax, including the scutellum and 
cutellar spines, is wholly black; and the pile of the entire body is longer 


- than in the female 


Labostigmina megantica (Curran) 
: Curran, 1925, Canadian Entom. 57: 254; Trans. Roy. Soc 
213 
Currat James, 1936, Trans. Amer. Entom. Soc. 62: 36 
ecies recorded from Quebec and Ontario. We have an 
from Newaygo County, Michigan, July 15, 1950 


Labostigmina gagatigaster Steyskal 
er Stevskal 1949 Papers Mi higar Ac ad Rss Arts & 


83: 173 (1947 


om the type series from Michigan 
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Labostigmina hypomelas James, new species 


Male.—Head wholly black except very narrow ocular and occipital 
orbits on lower half, which are yellowish; some black pile between the 
eyes and on the ocellar triangle, the remaining pile of the head pale; 
that at base of antennae erect, about length of first antennal segment; 
that on the face slightly shorter, rather dense. Antennae wholly black; 
ratio of length of scape, pedicel, and flagellum 24: 11: 49; last segment 
of flagellum very short. Labella broad. 

Thorax and scutellum wholly black; spines of scutellum short, 
almost obsolescent. Pile for color and length as on face; densest on 
dorsum, where it is erect. Considerable pale tomentum on dorsum 
Legs black; the very narrow apices of the femora, basal third of tibiae, 
and the tarsi, yellow, the three apical tarsomeres becoming blackish 
Wings yellow, subhyaline, the strong veins brownish; vein r-m wanting 
Halteres pale yellow. 

Abdomen black marked with yellow; tergum 2, on each side, with a 
subtriangular marking which extends about two-fifths way to the base 
and less than one-fifth way across the apex of the segment; terga 3 and 
+ each with a transverse linear marking on each side, that of tergum 4 
being the smaller; tergum 5 with narrow lateral and apical margins 
Sterna 1 to 3 yellow, except an irregular blackish marking on each 
side of 3; + and 5 black with yellow lateral and posterior margins. 
Pile as on the thorax; somewhat shorter on the sterna than on the terga. 
Genitalia brownish, appendages yellowish. 

Length, 8.5-9.0 mm. 

Female.—Front distinctly wrinkled longitudinally, four or five 
distinct folds being evident on each side. Front yellow; a transverse 
band on vertex, including the ocellar triangle, and an inverted W-shaped 
band (the two inner legs of the W sometimes obsolete) at middle of 
front, black; face and occiput black but the broad occipital and some- 
what narrower facial orbits yellow; the facial orbits connect above with 
the yellow of the front and below with the occipital orbits, and send, 
on each side, an extension across the posterior part of the oral margin; 
anterior angles of oral margin yellow. Pile as in the male, but much 
shorter. 

Humeri, supraalar calli, scutellum, except very narrow base, a 
prominent inverted U-shaped area on each mesopleuron beginning 
behind the coxa and ending at the sternopleuron, upper part of sterno- 
pleuron, and upper and posterior part of pteropleuron, yellow; pile of 
thorax similar to that of male, but much shorter, and tomentum of 
mesonotum somewhat denser. Abdomen with yellow marking of second 
tergum almost reaching base of segment and extending inwardly almost 
to median third, its inner margin concave; linear markings of third and 
fourth terga somewhat larger than respective markings of male. 
Otherwise as described for the male. 

Types.—Holotype male, Austin, Texas, April 7, 1932. Allotype 
female, Brazos County, Texas, April 18, 1936 (R. K. Fletcher). Para- 
types: male, Austin, Texas, April, 1931 (H. G. Parks); female, College 
Station, Texas, April 21, 1936 (R. K. Fletcher); male, Victoria, Texas, 
April 24, 1907 (F. C. Bishopp) on Hymenopappus flavescens. 
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Labostigmina obscura (Latrei! 
treil in Olivier, 1811, Eneycl. Métl 


e) 


e, in Olivier, 1811, Enc 
Walker, 1854, List Dipt 
IS95, Tr 
1936, Tr 
utheast, from Kansas east to Virginia 
Wi also ] ave re cords trom Madison, 
nd Shawnee Fe rest. Ohio 


Labostigmina fulvicornis (Curran) 
1927, Tra Roy. Soc. Canada, , d) Zl: 243 
Jarme 1936, Trans. Amer. Entom. Soc. 62: 36 
1 from a female from Oklahoma. We have 
1! ty, ( klal oma; also, Irom Uvalde, Zavalla, 
1 trom Denton and Waxahachie, Texas 


Labostigmina texasiana (Johnson) 
1895, Trans. Amer. Entor 2: 
Aldrich, 1905, Catal. North Amer ipt., p 


‘ 1936, Trans. Amer. Entom. Soc. 62: 36 
are from Texas, but this species Seems to be fairly 


lilac wis lar enie samies { tha 1 anit Sone 7 
‘ ‘ « sl ‘ ii « il A «lil 
Da i ind W ico Sou hw ird O tne ower! Rio Gra de 


Labostigmina micheneri James, new species 
Structurally close to L. texastana; as in the male of that 
head, when viewed ventrally, has the lower ocular orbits 


the second antennal segment 1s a little shorter in pro- 


irst (ratio of first to second, 1.25: 1) and the face is a 


strongly protuberant. First and second antennal segments, 
; first three segments of flagellum. reddish yellow; the terminal 
nts black. Pile of head and especially of mesonotum 
tevasiana; that of abdomen yellow on sides and apex, 

and the longer, more scattered ones on the 
2 to 4 inclusively, black. Scutellum black, 


first abdominal tergum wholly black; the 


ar seg 


vellow-tipped ; 
vellow marking in 

ve along its hypotenuse, along the entire lateral margin 

; third with a very narrow margin but with an apical 
comparable to the apical leg of the triangle on the 
the very narrow lateral margins and a slight exten- 
the apex on each side; fifth very narrowly margined 
broadly so apically. The abdominal color pattern 1s 
johnsoni, to which this species might trace in our key, 
will readily distinguish the two. In. 
ntennal segment to the second 1s greater, 
gellum changes gradually from yellowish 

nd the lower occipital orbits, when the 


the form of an isosceles right triangle, 


sc] 
1. 
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Tvpe.—Holotype male, Pulaski, Tennessee, April 14, 1946 (C. D 
Michener) n the American Museum of Natural History 


Labostigmina defecta }ames, new species 
‘emale. ead greenish vellow except the following areas which are 
I le.—-Head gr h vellow t the followin; hicl 
black: a band on the vertex, from eve to eve, including the ocellar 


triangle; a cuneiform spot on each side at middle of front, its blunt end 


inward, and with suggestions of connectives which would, if complete, 
form an inverted W; an area from lower front over antennal inserti 
to facial prominence, and a narrow streak extending from 

each side to the oral margin, where it is contiguous with a stripe across 
middle of each side of oral margin; and the central part of the occiput 
Pile of head short; black on vertex and upper part of front, otherwise 
yellow; antennae blackish, the scape and pedicel largely brownish to 
vellow; ratio of scape, pedicel and flagellum 2: 1: 4; last segment of 
flagellum very short. Proboscis black, slender, rigid 

Mesonotum black except supraalar calli and an area extending 
forward from each to a point about half way to the suture, which are 
greenish yellow; humeri and scutellum except very narrow base greenish 
vellow; middle of propleura, upper parts of mesopleura, pteropleura, 
upper parts of sternopleura and hypopleura, and lower parts of meta- 
pleura greenish yellow. Pile of thorax short, erect, yellowish, densest 
on the mesonotum where it is underlain by golden tomentum. Scu- 
tellum exceptionally short; ratio of width (excluding basal spinose 
projections) to length, 3: 1; spines short, almost evanescent. Coxae 
and femora black; apices of femora and bases of tibiae distinctly yellow; 
tibiae becoming brownish beyond basal third (hind tibia) to half (middle 
and front tibiae); tarsi yellowish, becoming brownish beyond basitarsi 
Wings hyaline, somewhat infumated along costal margin, discal cell, 
and cubitus; vein Ms; represented only by a stump 

Halteres vellow, the knobs bright green. Abdomen black marked 
with greenish yellow; second tergum on each side with a posterior 
inwardly concave triangle which attains base of tergum laterally but 
does not extend to the median third along the apex; third and fourth 
terga each with a narrow rectangular marking on each side apically; 
broad apical and narrow lateral margins of fifth segment yellowish. 
Venter yellow. Terga with sparse black pile and tomentum medially, 
mostly pale pile and dense yellow tomentum laterally. Venter pale- 
pilose. 

Length, S mm. 

Male.—Head black; a very small yellowish area below facial promi- 
nence. Pile of face and lower front about length of first antennal seg- 
ment; that of mesonotum likewise long and denser than in the female. 
Thorax including scutellum wholly black, only the scutellar spines 
vellow. Markings of abdomen yellow, those on terga similar to those 
of the female but slightly smaller. Genitalia yellow. Otherwise as 
described for the female. 

Types.—Holotype female, allotype male, Baton Rouge, Louisiana, 
April 14, 1947 (W. W. Wirth); in the United States National Museum. 

This species is closely related to L. hieroglyphica (Latreille) and 
L. johnsoni (Curran), from which it may best be distinguished by the 
key characters. 


Ara Do nine enn cnet 
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Labostigmina johnsoni (Curran 


1925, Canadian Entom. 57: 255: Tran Roy 
Jarne 1936, Trar Amer. Entom. Soc. 62: 36 


‘om Texas eastward to Alabama and northward 
Tennessee (Nashville East of this area we 

ington, D. C., and nearby Bladenberg, Md. and 

ilso from Raleigh, N. C., and Washington County, 
ostly in March and April in the South, May and June in 


"n part of its range 


Labostigmina rufipennis James, new species 
Female.—-Head mostly greenish yellow, the following areas black 
mall spot on the vertex, including the ocellar triangle but not reaching 
ch side at middle of front; an area 
xtending trom lower part of front over antennal bases to facial promi- 

e; and the center of the occiput; usually some black or blackish 
n the oral margin. Pile short, inconspicuous, mostly pale; some very 
hort black pile on upper part of front. Antennal scape and pedicel 
yellow, flagellum black or blackish; ratio of scape, pedicel and flagellum 
2; 454 Proboscis black, rather robust 
Mesonotum mostly black, postalar calli and a lateral stripe running 
each to the suture, except for a small triangle at the suture, 
nish-yellow; humeri and scutellum, except very narrow base of 


r, greenish-yellow; spines of scutellum small, almost evanescent, 


. 1 
the eves: an oblique stripe On Ca 


llow. Middle of propleura, upper parts of mesopleura, of sterno- 
pleura, and of hypopleura, pteropleura except small spot at lower 
anterior corner, and antenor part of metapleura, greenish-yellow. 
Pile of pleura pale, sparse; mesonotum with black and pale tomentum, 
but with hardly any pile. Coxae and femora, except apices of latter, 
black; apices of femora, tibiae, and tarsi reddish-yellow, apical tarso- 
meres becoming blackish. Wings reddish-hyaline, veins reddish- 
vellow; r-m variably present or absent. Halteres reddish-yellow, 
knobs becoming yellow or greenish-yellow 
Abdominal terga black, marked with greenish-yellow as follows: a 
gle at each posterior angle of first and second, that of second 
aining base of segment and concave inwardly; third and fourth with 
irrow transverse rectangle at each posterior corner; fifth with narrow 
ral and broad posterior margins. Tomentum pale toward sides and 
on disc; hardly any pile evident. Venter green with pale 


iT trin 


Length, 8-9 mm 

VM ale.— Head black, a small vellow spot at apex of oral margin, below 
| prominence; pile of head pale except a few black hairs between the 
, moderately dense but only half as long as first antennal segment. 
across lower angle of eves 0.45 head width; thorax black except 


spines; pil ale, that of mesonotum fairly dense and erect 


nuch over half length of first antennal segment. Wings not as 
reddish as in female. Abdominal markings similar to those 
but n ‘estricted and more yellowish; triangles of second 
‘of segment; pile erect, black and pale, the 
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black pile shorter and restricted to the sides; pale pile sparse on disc 
Genitalia reddish yellow. 

Types.—Holotvpe female, Travis Co., Texas; James Collection. 
Allotype male, Texarkana, Texas, May 19, 1934 (J. N. Knull); Ohio 
State University. Paratypes: two females, Uvalde, Texas, May 3, 
1941 (D. J. and J. N. Knull). 


Labostigmina similis (Johnson) 
similis Johnson, 1895, Trans. Amer. Ent. Soc. 22: 267; Curran, 1927, 
Roy. Soc. Canada (v, 3) 21: 214; James, 1936, Jour. Kansas Entom. So¢ 
inclusion in Odontomyta by error 
Labostigmina similis (Johnson), James, 1936, Jour. Kansas Entom. Soc. 9: 35; 


1936; Trans. Amer. Entom. Soc. 62: 36 


An uncommon high-altitude species of the Rocky Mountains, from 
Alberta to Utah and Southern Colorado (Gothic); June to August. 
In Colorado and southern Wyoming it occurs at elevations of 9000 to 
10,000 feet. 


Labostigmina hieroglyphica (Latreille) 
Odontomyia hieroglyphica Latreille, in Olivier, 1811, Encycl. Méth., viii, p. 434 
Odontomyia hieroglyphica Olivier, Johnson, 1895, Trans. Amer. Entom. Soc. 22: 267 
Odontomyia fallax Johnson, 1895, Trans. Amer. Entom. Soc. 22: 257 (new 
synonymy 
Labostigmina fallax (Johnsori), James, 1936, Trans. Amer. Entom, Soc. 62: 36 


This seems to be the Eastern counterpart of johnsoni, and though a 
variable species, there seems to be no intergradation. Variation occurs 
chiefly in the extent of the lateral pale stripe of the mesonotum, which 


may be complete or may occur only behind the suture. The scutellar 
spines may be very small; Johnson thought them to be lacking in what 
he described as fallax. Apparently fairly common from Mississippi 
to Georgia and northward to Maine and Illinois. Crevecoeur’s record 
for Kansas and Melander’s record for Texas are probably based on 
misidentifications. 


Labostigmina occipitalis (Johnson) 


Odontomyia occipitalis Johnson, 1895, Trans. Amer. Entom. Soc. 22: 268. 
Labostigmina occipitalis (Johnson), Enderlein, 1929, Deut. Entom. Zeits. 1930: 70; 
James, 1936, Trans. Amer. Entom. Soc. 62: 36. 


An uncommon, but widespread, eastern species; Pennsylvania and 
New Jersey westward to Michigan and Tennessee, and southward to 
Georgia. 


Genus Hoplitimyia James 
1934, Ann. Entom. Soc. Amer., 27: 443; James, 1939, Jour. Kansas Entom. Sox 
12:37. Type, Stratiomys constans Loew. 


KEY TO THE NEARCTIC SPECIES OF Hoplitimyia 

Second and third abdominal terga each with a broad, usually interrupted 
yellow crossband, the pale markings having the appearance of triangles, 
the band sometimes continuous, though constricted medially, on the 
third tergum; scutellum yellow; mesonotum on each side in front of 
suture with a prominent vellow spot or sometimes the entire lateral 
margin yellow; abdomen of male conspicuously silvery-tomentose above, 
the tomentum, however, evident only from an anterior view and under 
illumination ‘ constans 

Second and third abdominal terga with at most linear markings in the 

males and practically wholly black in the females; scutellum in part 





I he 
mutabilis 


ear 


lhe w 
fasciata 


Hoplitimyia constans (Loc 
1872, Berliner Entom. Zei b: 5S “entu te 

mer. Entom. Soc. 22: 244 
1927, Trar Soc. Canada (v, 3) 21: 204 


27: 444; 1939 


ma, and extending westward 
Arizona and eastward into Arkansas. A 
, June 20, 1943 (F. C. Harmston) is rather 


CTTOr 


Hoplitimyia mutabilis (Fabricius) 
bri 1787, Mantissa Insectorum, 2, p. 331 
” ul ricius, Johnson, 1895, Trans. Amer. Er n 22: 243 
Hof } nutal Fabriciu James, 1934, Ann. Entom. Soc. Am 27: 444; 
1939, Jour. Kar sntom. Soc. 12: 40 
A Neotropical species which enters the United States in Southern 


Arizona (Pima County, Tucson) and Southern Texas (Donna, Har- 
Kingsville 


Hoplitimyia fasciata (Fabricius), new combination 
fa Fabricius, 1787, Manti Insectorum, 2, p. 331 
n Jour. Kansa sntom. $ 6: 67 (new synonymy 
1936, Jour. Kansas Entom. $ 9: 35; 1939, Jour 


record of this species for the Nearctic region is based wholly on 
] 
i 


« data of S. vespoides, namely, “Colo., July 
Vier known distribution of this Neotropical species, it is 
whether the type of vespoides came from Colorado, and 
the Nearctic fauna must depend upon its 
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TAXONOMIC NOTES ON AN EXOTIC CENTIPEDE 
TAKEN IN ILLINOIS 


(Chilopoda: Lithobiomorpha: Henicopidae) 
STANLEY I. AUERBACH! 


In the course of analysis of a large collection of centipedes belonging 
to the Illinois State Natural History Survey a series of lithobiid centi- 
pedes was identified as Lamyctinus coeculus (Brol.). This species 
hitherto has not been reported from the United States proper although 
it has been taken in Mexico (Silvestri 1909, Chamberlin 1943). The 
present material was collected in a greenhouse at Urbana, Illinois on 
April 5, 1933 by Mr. C. C. Compton. Undoubtedly the species was 
introduced with some exotic plant. This has been reported frequently 
for centipedes. 

The availability of this material afforded an opportunity for a review 
and evaluation of its systematic status. Lamyctinus coeculus was 
first described by Brélemann in 1889 as Lithobius coeculus. In 1892 
Berlese redescribed it and assigned it to the genus Henicops. In 1908 
Attems listed it under Lamyctes in a key to the Palaearctic species of 
that genus. JL. coeculus was separated from the others in the key 
by its lack of ocelli. In 1909 Silvestri studied some of the genera of 
the Henicopidae and concluded that coeculus was sufficiently different 
from other Lamyctes to justify it being placed in a separate genus. 
Accordingly he erected the new genus Lamyctinus and designated 
coeculus as the type species. 

In 1930 Brolemann in his monograph for the Faune de France series 
redescribed this species under Lamyctes. He argued that the presence 
or absence of ocelli is a variable character within other genera and 
therefore is not of generic importance. This may be true but it is 
equally true that the morphology of one genus may vary independently 
of another. 

Furthermore Brolemann implies that Silvestri’s description is not 
accurate, because as he says, ‘‘D’apres le méme auteur, il n’existerait 
pas de pores coxaux aux P. 12, ce n’est pas le cas chez les individus de 
Lombardie.”’ This is not a fair statement of the situation because the 
present writer believes that a typographical error, not necessarily the 
fault of Silvestri, may be involved. 

In his original paper Silvestri has a generic description as well as a 
species description. In his description of the genus Silvestri says, 
‘‘Articulus basalis pedum /3-15 poris instructus est.’ This line is 
immediately preceded by the line, ‘‘Pedes 13-15 (Fig. I, 10-11) tarso 

(italics mine). But in his description of L. coeculus as the 
type species Silvestri writes, ‘‘Articulus basalis pedum 12-14 poris 
1,2, 2,2, (interdum 1, 3, 3,2). It is the present writer’s belief that 


'Cresap Biological Laboratory, Northwestern University. 
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he numeral 13 was inadvertently repeated in the sentence describing 
the coxal pores from the sentence describing the tarsi Although in 
the detailed species description the correct numeral, 12, is used, one 
rapidly reading the entire section could easily note the repeated number 


13 and overlook 12. If such is the case then Brélemann’s implication 


+ 


in unwarranted 

The specimens examined by the author are quite distinct from 
typical American species of Lamyctes, in color and antennal length in 
relation to body length, in addition to the lack of ocelli. Because of 
this the present writer feels that the genus Lamyctinus should be 
retained pending proof of ocelli variability within the genus Lamyctes 


and closely related genera 

The specimens from Urbana agree in all major features with the 
species description of Silvestri which was based on Mexican material. 
They vary from the description in two minor details. The number 
of articles of the antennae range from 20-24 (Silvestri limits the number 
to 24). The lower number is probably due to the immaturity of some 
of the specimens. The Illinois specimens have more plumose setae on 
the mesial margin of the telopodites of the first maxillae than do those of 
Silvestri. These differences are not of specific importance. 

With regard to the distribution Silvestri reported the species from 
Italy, Mexico, Hawai, and Australia. In 1943 Chamberlin stated 
that the species is now found throughout the world including Europe. 
The collected sample that is the basis for this article includes three 
adults and six immatures. This indicates that the species had become 
established in the particular greenhouse. 
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KORPERGROSSE UND ORGANZAHL DER ORGANISMEN by F. A 
SCHILDER. Hallische Monographien, nr. 18. 58 pages, 40 figs. Max 
Niemeyer Verlag Bruderstr. 6, Halle (Saale), Germany. Price, DM 6.80 
! the author has selected homologous structures 
hin limits and has made a comparison of the number 

ize of the organism. Fifteen examples have been 

kingdoms, including the tube feet of starfish, the 

les of lepidopterous wings, the cells of plants, and 

- concludes that the number of organs is not pro- 

nism, but rather that the ratio decreases as the 


ie 





NEW SPECIES OF PEGOMYIA FROM MEXICO 
(Diptera: Muscidae) 


FRED M. SNYDER 


Baltimore, Maryland 


Descriptions of five new species of Pegomyia Robineau-Desvoidy 
(1830, p. 598)' which were collected by the author during a one day 
automobile trip from Mexico, D. F. to Cuernavaca, Morelos on 
August 15, 1948 are presented. It is hoped this will emphasize the rich 
fauna occurring in this area. Of more significance is the similarity of 
these species to those found in the continental United States and, as 
will be seen from the discussions following their descriptions, they are 
readily placed in those more Northern species-groups keyed and 
discussed by Huckett (1941, p. 12-21). This confirms the phylogenetic 
value of the group characters which he has selected. 

Holotypes will be deposited in the American Museum of Natural 
History. 

These new species have the following characters in common and are 
enumerated now to avoid later repetition. Dorsocentral bristles 
2: 3; posterior intraalars 2; no setulae on notopleura adjacent to either 
bristle; sternopleurals 1: 2; scutellum with a well developed pair of 
basolateral and apical bristles; fore femora with a row of posterodorsal 
and posteroventral bristles; mid femora with a preapical anterior, 
posterodorsal and posterior bristle; hind femora with a complete row 
of anterodorsal bristles; hind tibiae with two posterodorsal bristles, and 
without a partial or complete row of posterior or posteroventral setulae ; 
sixth wing vein clearly traceable to posterior margin of wing. 


Pegomyia tarsadisca new species 


Male.—Length 5.0 mm. Head black, grayish pruinescent; anterior 
portion of frontal vitta with reddish to fulvous reflections. Para- 
frontals broadly contiguous at middle where the front is not wider than 
the diameter of the anterior ocellus. With three pairs of parafrontal 
bristles on the anterior two-fifths. In profile, the parafacials very 
narrow and the cheeks are about as high as width of third antennal 
segment. Second antennal segment fulvous brown, the third infuscated, 
densely grayish pruinescent, and about 2.6 times as long as the second, 
descending to about the greatest diameter of arista above oral margin. 
Longest aristal hairs 0.8 as long as greatest aristal diameter. Palpi 
slender, fuscous; proboscis short, dark, shiny. 

Thorax black, silvery gray pruinescent, dorsum of scutellum grayish 
brown pruinescent. When viewed from above, there appears to be a 
broad, dark, subshiny black transverse band, with irregular anterior 


1Refers to references in literature cited at end of this paper 
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d posterior margins, which covers most of the area between the 

posterior presutural dorsocentral and the posterior postsutural dorso- 

tral bristles and also with a median subtriangular posterior excision 

the prescutellar acrostical bristles. With three pairs of 

y well developed presutural acrostical setulae; the average 

» between them is approximately the same as average distance 

the outer acrosticals and the dorsocentrals. Posterior post- 

bristle not duplicated; prealar 0.6 as long as anterior noto- 

pleural bristle and 0.S to 0.9 as long as the posterior one. Dhisc of 

scutellum bare or with at most three or four sublateral clothing setulae 

ition to the short pair of preapical bristles and row of closely set 

marginal clothing setulae; the apical setulae are similar to these and 

considerably stronger than the ventral hairs. With a short, fine, 

anterior mesopleural setula below the anterior notopleural bristle and 

with a fine, upwardly directed bristle below the longer propleural and 
pro tigmatal bristle 

Coxae and femora fuscous, the remainder of legs brownish yellow. 

Fore tibiae with a well de veloped pe ysterior bristle slightly bey md middle 

! very short anterodorsal setula which is scarcely as long as tibial 

The apical dorsal and posteroventral bristles distinct and 

tibial diameter. Mid femora with four ventral bristles 

ne-third. Mid tibiae with a short anterodorsal at apical 

and two posterodorsal bristles. Hind femora with a row 

ntrals which become gradually longer towards apex and a 

f about six irregular posteroventral bristles on the basal two-thirds 

1 tibiae with one anteroventral and three anterodorsal bristles; only 

ipical dorsal, anterodorsal and anteroventral bristles distinct and 

al to, or longer than, tibial diameter. All tarsi about as long as their 

apical tarsal segments not noticeably broader than 


brownish hyaline, this color somewhat stronger along fore 
i beyond apex of first vein. Diameter of costa basad to 
ture rather narrow, but with numerous very short setulae. 
on both surfaces. Cross veins without suffusions, the 
t median curvature. Calyptrae subequal, 
alteres yellow. 


ne with a sligl 

concolorous with wings. H 

Abdomen dorsoventral! 
evenly rounded apically. Concolorous with thorax but with indications 
of a faint dorsocentral vitta on third and fourth visible tergites. Basal 
hypopygial segments subshiny black. Tergites with numerous rows of 
ht clothing setulae and a row of apical bristles on the first four 
visible tergites. Fifth sternite with numerous clothing setulae on 
lateral processes 

Female.—Length 4.75 to 5.25 mm. Similar to the male. The 
front parallel sided, about as wide as length of third antennal segment 
and with the usual parafrontal bristle arrangement of this sex. Cruciate 
interfrontal bristles absent. Posterior ocellar bristles outwardly 
directed. Frontal vitta very narrowly fulvous orange adjacent to the 
suture 


lly compressed, almost parallel sided but 


uprig 


dark transverse thoracic band narrower and extending only 
the second postsutural dorsocentral bristle. Average distance 
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between presutural acrostical bristles slightly greater than the average 
distance between them and the dorsocentrals and with several short 
clothing setulae between the acrosticals. 

Fore tibiae with the submedian anterodorsal bristle subequal to 
the posterior one. Mid femora with a median and several basal 
anterior bristles and with only one or two shorter basal ventrals. Hind 
femora without as numerous or as long posteroventral bristles. Fore 
tarsi slender, as long as fore tibiae; the other tarsi shorter than their 
corresponding tibiae and the fourth and fifth tarsal segments con- 
siderably broadened, wider than long and in this respect similar to 
winthemi Meigen and mallochit Huckett. 

Wings somewhat shorter, broader and more evenly rounded apically; 
posterior cross veins straight. 

Abdomen more shiny, lanceolate and with decumbent clothing 
setulae. Basal sternite setulae much shorter and less numerous. 

Type material:—Holotype, male, Cuernavaca, Mexico, 7,000 ft., 
Aug. 15, 1943; allotype, female and paratypes, 3 females, same data as 
type. 

These species belong to Huckett’s (1941, p. 20) geniculata subgroup 
of the flavipes-group and appear to be most closely allied to winthemi 
Meigen and mallochi Huckett on the basis of the broad apical female 
mid and hind tarsi, although the male traces to longicornis Huckett 
in his key to North American Pegomyia (1941, p. 26). Both sexes of 
tarsadisca may be separated from winthemi and mallochi by having all 
femora infuscated and a ventrally darkened scutellum. The males 
differ from the description of longicornis Huckett (1939, p. 14) in not 
having the posthumeral bristles duplicated. 


Pegomyia spinisoides, new species 


Male.—Length 5.75 to 6.75 mm. Head blackish, cinereous 
pruinescent, the cheeks with reddish brown reflections and the anterior 
portion of frontal vitta reddish black. Frontal vitta complete along 
entire length, at narrowest part, 1.5 times as wide as diameter of anterior 
ocellus and two to three times as wide as width of a parafrontal at same 
level. With three to four pairs of convergent parafrontal bristles on 
anterior half. In profile, juncture of parafacials and parafrontals almost 
as long as the length of the rather short third ante = il segment, the para- 
facials narrowed to one-half this width below. Caudoventral area of 
head very prominent. The cheeks at least as high as length of third 
antennal segment and 0.3 of eye height. With a row of four to six 
long, strong, upwardly curved bristles along ventral margin. Antennae 
infuscated, the apex of second segment narrowly fulvous. Third 
segment 1.3 to i.5 times as long as second. Longest aristal hairs not 
longer than greatest diameter of arista. Palpi yellow. Proboscis 
short, dark, sparsely pruinescent. 

Thorax brownish black, yellowish gray pruinescent. Viewed from 
above and behind, without obvious vittae or stripes, but the dorsocentral 
bristles appear to be surrounded by somewhat more brownish prui- 
nescence. With three pairs of presutural acrostical setulae which are 
short, closely placed and widely separated from the dorsocentrals. 
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Prealar absent ; posterior posthumeral bristle not duplicated. Scutellum 
with only a few sublateral clothing setulae on disc and those on the 
lateral declivitous portion sparse and irregular, the apical setulae 
coarser than the ventral hairs. Anterior mesopleural setula short but 
distinct 

Legs infuscated, trochanters, apices of femora and tibiae fulvous 
vellow. Fore femora with one or two distinct posterior bristles at base 
in addition to the usual rows of bristles. Fore tibiae with a posterior 
and anterodorsal bristle beyond middle and with a strong apical dorsal, 
posterodorsal and posteroventral bristle. Mid femora with two ventral 
bristles at base and a row of about five very short anterior setulae on 
the basal third. Mid tibiae with one anterodorsal, and two posterior 
to posterodorsal bristles and sometimes with a weak posterior to postero- 
ventral series. Hind femora with two basal and three to four antero- 
ventral bristles on apical third and a fine basal ventral. Hind tibiae 
with two anterodorsal and a single anteroventral bristle; the apical 
dorsal, anterodorsal and anteroventral bristles well developed. Tarsi 
normal, subequal in length to their respective tibiae. 

Wings hyaline with a yellowish tinge. Costa with three or more 
bristles well basad to, and also beyond, costal thorn, most of these are 
as long as the humeral cross vein and distinctly longer than the anterior 
cross vein; with numerous long costal setulae between them, many of 
which are almost two times as long as the diameter of costa where 
situated. Node with several setulae on ventral surface. Posterior 
cross veins slightly curved in center. Without distinct suffusions 
around either cross vein. Halteres yellow. Calyptrae white, the 
upper one considerably larger than the lower one. 

Abdomen dark brown to black, cinereous pruinescent, a variable 
lateral portion of first and second visible tergites yellowish; and with 
only a very faint or shadowy indication of a dorsocentral vitta. Pre- 
basal hypopygial sclerite prominent, pruinescent, without bristles. 
The anal tergite concolorous and with six to eight discal bristles in a 
semicircular row. First to fourth visible tergites with a row of long 
apical bristles and without discals, the clothing setulae mostly short 
and decumbent. Fifth sternite with moderately broad lateral processes 
having long, prominent clothing setulae. 

Type material: Holotype, male, Cuernavaca, Mexico, 9,800 ft., 
Aug. 15, 1943; paratypes, 3 males, same data as type, 1 male same but 
at 7,000 ft., and 3 males, Mexico City, 9 OOO ft., Aug. 15, 1943. 

Pegomyia spinisoides belongs to Huckett’s affinis-group and in 
his key (1941, p. 25) traces to spinigerella Malloch. However, in most 
structural characters, e.g. costal armature, bristling of femora and 
scutellum it appears more closely allied to spinosissima Stein, but may 
be separated from that species by the unclouded cross veins, darker 
color of the antennae, head and femora and with more numerous long, 


11 


costal bristles basad to the costal thorn. 
Pegomyia nigracaerulea, new species 
Male.-Length 5.0 to 5.6 mm. Head black, silvery gray prui- 


nescent. Parafrontals narrowly contiguous beyond center of front; 
at narrowest part, the front is 1.25 times as wide as diameter of anterior 
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ocellus. With convergent parafrontal bristles on the anterior one-half. 
Juncture of parafacials and parafrontals in profile not more than 0.75 
as long as width of third antennal segment, and the parafacials con- 
siderably narrower below. Cheeks slightly higher than width of third 
antennal segment. Palpi and antennae black, third antennal segment 
2.25 times as long as second. Arista plumose, the longest hairs as long 
as greatest width of third antennal segment. 

Thorax bluish black, with sparse grayish pruinescence and without 
distinct vittae. Three pairs of slender prescutellar acrostical setulae. 
Prealar longer than either notopleural bristle. Lateral marginal 
scutellar setulae in an irregular row and these are longer and coarser 
than the apical hairs which are similar to those on the ventral surface. 
Scutellar disc mostly bare. 

Legs black, with somewhat brownish reflections. Fore tibiae 
with a strong submedian posterior and a much shorter anterodorsal 
bristle; only the dorsal and posteroventral apical bristles distinct. 
Mid femora with three to four ventral bristles on the basal half. Mid 
tibiae with one anterodorsal, one posterodorsal bristle beyond middle 
and with two median posterior ones. Hind femora with a row of antero- 
ventral and one or two submedian posterodorsals. Hind tibiae with 
two anterodorsal and one anteroventral bristle, the apical dorsal, 
anterodorsal and anteroventral bristle well developed and longer than 
tibial diameter. 

Wings hyaline, with a fairt brownish yellow tinge. Costal thorns 
and setulae short. Posterior cross vein almost perpendicular. Nbdde 
bare. Neither cross vein with dark suffusions. Calyptrae white, 
subequal. Halteres fuscous yellow. 

Abdomen bluish black, sparsely gray pruinescent and without 
dorsal marks. Prebasal hypopygial sclerite with several long bristles 
and a few short setulae. First to fourth visible tergites with a row 
of long marginal bristles. Fifth sternite with distinct lateral processes 
and a basal mat of very numerous, fine, short setulae. 

Type Material.—Holotype, male, Amecameca, Mexico, 8,000 ft., 
Aug. 15, 1943; paratype, male, same data as type. 

This species, despite the presence of sparse pruinescence on the 
hypopygial segments, appears to belong to Huckett’s virginea-group 
(1941, p. 14). The dark legs will easily separate it from juvenilis Stein, 
while the absence of a distinct thoracic and abdominal pattern will 
distinguish it from palposa Stein. 


Pegomyia verticala, new species 

Male.—Length 5.25 mm. Head dark, grayish pruinescent, the 
broad frontal vitta largely reddish and the cheeks and parafacials 
with similar reddish to fulvous reflections. Frontal vitta broad along 
its entire length, at its narrowest part as wide as distance across posterior 
ocelli inclusive, and at the same level, each parafrontal is about half 
its width. With convergent parafrontal bristles which are continued to 
slightly in front of the anterior ocellus. Inner verticals and anterior 
ocellar bristles well developed, about as long as the anterior presutural 
dorsocentral bristle and the outer verticals about half as long. Juncture 
of parafacials and parafrontals in profile not quite as long as width 
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it, the parafacials narrowed to 0.5 to 0.66 this 
ista somewhat higher than width of third antennal 
gment, ventral margin almost straight and with two or three strong, 
upwardly directed bristles near middle. Palpi black. Antennae 
black, the second segment with a very small, lighter colored area at 
apex on dorsal surface. Third segment about twice as long as the 
second. Longest aristal hairs shorter than greatest diameter of arista 
Thorax black, yellowish pruinescent. Marked and bristled as in 
duplicata Malloch (1918, p. 308), but the posterior posthumeral bristle 
is not duplicated 
Coxae, tarsi and fore femora infuscated, remainder of legs fulvous 
except for a variable dark median dorsal suffusion on mid and hind 
femora. Legs bristled as in duplicata, but mid tibiae with a submedian 
anteroventral bristle 
Wings hyaline with a faint yellowish tinge. Costal thorn long and 
prominent, the setulae basad and slightly beyond the juncture of 
subcosta prominent, almost two times as long as diameter of costa 
where situated. Posterior cross vein very slightly sigmoid; neither 
cross vein with distinct suffusions. Calyptrae white; halteres yellow 
Abdomen as in duplicata 
Female.—Length 5.25 to 6.25 mm. Similar to the male except 
for the usual secondary sexual characters and very similar to the female 
of duplicata, but differs from that species in having somewhat longer 
costal setulae, the posterior posthumeral bristle not even weakly 
duplicated and in having no suffusions around the cross veins. 
Type Material.—-Holotype, male, Mexico City, Mexico, 9,000 ft., 
gy. 15, 1943; allotype, female, same data as type; paratypes, 3 females, 
data as tvpe, and 1 male, Amecameca, Mexico, 8,000 ft., Aug. 15, 


st 


See discussion following description of Pegomyia duplicoides. 


Pegomyia duplicoides, new species 
Vale. Length 6.5 to 6.75 mm. Head black, grayish pruinescent. 
Front at narrowest part not as wide as greatest diameter of arista or 
anterior ocellus. Antennae black, the second segment with only 
vellowish tinge at extreme dorsal apex. Palpi entirely 


Thorax colored and marked as in duplicata. Posterior posthumeral 
bristle distinctly duplicated 

All femora black, only the extreme apex concolorous with the tibiae 
and this light apical area does not extend basally beyond the most 
apical bristle. Mid femora without well developed anterior bristles 

he basal half. Mid tibiae usually with a short median antero- 
ventral bristle 

Cross veins with no more suffusions than along the longitudinal 


’ t 
0 


veins 
Female.—Length 7.0 mm. Similar to the female of duplicata but 
with infuscated femora and the cross veins without distinct suffusions. 
Type Material.—Holotype, male, Cuernavaca, Mexico, 9,800 ft., 
Aug. 15, 1943; allotype, female, same data as type; paratypes, 3 males, 
same data as type, and 1 male, Mexico City, 9,000 ft., Aug. 15, 1943. 
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The preceding two species are very similar to duplicata Malloch 
(1918, p. 30S) and some workers might regard them as geographical 
subspecies of that rather variable species. For a discussion of this 
variability see Malloch’s original description and Huckett (1941, p. 94) 
The ‘main distinguishing characters of verticala and duplicoides are 
noted in the preceding descriptions and appear constant. Until more 
material from intermediate localities 1s available they are considered 
to be specifically distinct from duplicata. The tollowing couplets will 
distinguish the three species 
1. All femora infuscated except at extreme apex duplicoides 

») 


1 


Mid and hind femora largely fulvous 2 
Male: front at narrowest part not wider than distance across posterior 
ocelli inclusive; outer vertical bristle shorter than anterior ocellar bristle 
Female: anterior and posterior cross veins with distinct dark suffusions 
duplicata 
Male: front at narrowest part almost two times as wide as distance acros 
posterior ocelli inclusive; outer vertical bristle as as the anterior 
ocellars. Females: anterior and posterior cross veins without dark 
suffusions verticala 


Pegomyia nigrifemur Stein 
1918, Ann. Mus. Nat. Hung., 16: 240. 


This species was described from several pairs in Bezzi’s collection 
taken in ‘‘Mts. near Cuernavaca, Mexico.’’ The description, while 
suggestive of duplicoides is too generalized to make identification certain, 


since the characters now in use to separate species in this complex, 
duplicata Malloch, longimana Pokorny, setiformis Huckett and fusci- 
cauda Huckett, were not used by Stein. An examination of his material 
will therefore be necessary before nigrifemur can be recognized with any 
certainty. 

In describing the leg bristles, Stein wrote that they were somewhat 
like cinctinervis (‘‘etwa die bei cinctinervis”) after which he described 
the hind femoral bristles of nigrifemur. In the description of cincti- 
nervis Stein (1918, 239), a species not known to me, the mid tibiae 
are described as having a single anterodorsal, posterodorsal and posterior 
bristle distad to the middle (7 ‘‘hinten’’) In the three species keyed 
above there are two distinct posterior bristles on the median half, 
although the proximal posterior one in the two Mexican species are 
shorter than the distal one, and in some paratypes this bristle is either 
short or broken off, though the pore is clearly visible. It 1s conceivable 
that this was also the case with Stein’s specimens of nigrifemur and 
prompted the use of ‘‘etwa,” although it is possible, and perhaps more 
probable, that the use of this qualifying word was due to the difference 
in the bristling of the hind femora, mention of which was not made in 
describing cinctinervis. In connection with the mid tibial armature, 
it may be significant to note that in describing fuscinervis St., a synonym 
of duplicata, Stein (1920, p. 70) mentions the presence of two posterior 
bristles. The females of nigrifemur are said to be similar to the males, 
but with dark brownish vellow (‘“‘schmutzig braungelb”’) femora. This 
could indicate either a sexual variation in femoral color or that his 
series contained specimens of verticala. 
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THE GENUS ALLUAUDOMYIA KIEFFER IN 
NORTH AMERICA 


(Diptera, Heleidae) 


WILLIS W. WIRTH 


t 


Bureau of Entomology and Plant Quarantine, Agricultural Research 
Administration, United States Department of Agriculture 


I have had the pleasure of studying a considerable number of speci- 
mens of the strikingly marked little biting midges of the genus 
Alluaudomyia. Many of these specimens were sorted from light-trap 
collections from Florida, which were kindly sent to me through the 
courtesy of Mrs. Elisabeth Beck and Mr. J. A. Mulreman of the 
Florida State Department of Health. Mr. Richard H. Foote, of the 
United States Public Health Service, has also very generously donated 
his valuable collection of these midges together with his manuscript 
notes and drawings. Through the courtesy of Dr. O. A. Johannsen 
and Dr. Henry Dietrich, of Cornell University, I was permitted to 
study their collection of Alluaudomyia, including the types of A. 
needhami Thomsen. 

Seven species of Alluaudomyia are now known to occur in North 
America, two of which have previously been named, one is being 
described in another paper, and four are named below. The commonest 
American species, bella (Coquillett), has for many years been considered 
the same as the rare European splendida (Winnertz), but our species 
differs in several important respects from the European descriptions 

The types of the new species are in the U. S. National Museum. 
The terminology of wing venation follows that of Tillyard as outlined 
by Friend (1942). The drawings do not follow a consistent scale 
Illustrations of the male genitalia were made with the aid of an ocular 
grid and squared paper, and those of the wings with a microprojector. 


Genus Alluaudomyia Kieffer 


Alluaudomyia Kieffer, 1913, Voyage Ch. Alluaud et R. Jeannel en Afrique 
Orientale, Dipt., 1: 12; de Meillon, 1939, Jour. Ent. Soc. South Africa, 2: 7; 
Tokunga, 1940, Tenthredo, 3: 153; Okada, 1942, Trans. N. H. Soc. Formosa 
32: 315; Johannsen, 1943, Ann. Ent. Soc. Amer., 36: 780 Genotype: Allu 
audomyia imparanguis Kieffer, monobasic. 

Neoceratopogon Malloch, 1915, Bull. Ill. St. Lab. Nat. Hist., 11: 310 Genotype: 
Ceratopogon bellus Coquillett 

Prionognathus Carter, Ingram, & Macfie, 1921, Ann. Trop. Med. & Parasit., 
16: 309. (Genotype: Prionognathus marmoratus C. 1., & M., orig. desig 

Thysanognathus Ingram & Macfie, 1922, Ann. Trop. Med. & Parasit., 16: 244 
nom. for Prionognathus C., I. & M., not LaFerté-Sénectére, 1851 

Isoecacta Garrett, 1925, Seventy New Diptera, p o. (Genotype: lsoecac ta poeyi 
Garrett, monobasic 


Diagnosis. Eyes bare or hairy, narrowly separated above 
Antennae 15-segmented, last five segments elongated in female, last 
Wing with rather abundant macrotrichiae distally, 

423 


three in male. 





[Vol. 45 


Annals Entomological Society of America 


, adorned with small black spots; 
ally obliterated, the second broad, 
¢, ending at about half of wing length; 
Legs slender, without spines; middle 
irsus bearded ventrally; fourth tarsal 

sually unequal, the anterior claw 


‘claws short and equal; empodium 


ne 


y characterized Alluaudomyta as possessing 
and | (1925) and Goetghebuer (1933) 
; 
i 


Lit 
the very fine, 


punctations of the membrane appear to have been 


microtrichiae. The genus Thysanognathus, whi 


\/iuaudomyia only in not possessing these 

, must rem: a synonym as considered by de Meillon 
fie (1940) and Johannsen (1943), and 1s hardly worth the 
k accordes it by Okada (1942). 


rO THE NEARCTIC SPECIES OF ALLUAUDOMYIA 


FEMALES 


two blac k spot 


ae \ 


front of 


crotrichiae al 
ind second pair 
} large rounded silvery 
bdomen with narrow light bands 6. parva 
with minute brown punctures, without prom1- 
| white spots 7. downesi 
midway between 
1. stictipennis 
4 


yrown 


pruinose 
bdomen wit] ater: 
il black located on the membrane 


on ated on the veins 


narginal spots included in prominent long 


usually black above 
not enclosed in white spots; 
above 


- two scut 


legs banded 
6 

ellar bristles; abdominal tergites 
2. footei 

bristles; abdominal tergites 
3. paraspina 

rounded, black spots; hind tibia with three 
1. bella 

prominent, bla spots, those on posterior 

lines along veins, hind tibia with two light 
5. needhami 


cutellar 


Mate GENITALIA! 
lly expanded to knob-like apices, without distal 
irved narrowed part; apicolateral processes well developed 
I knobbed, but bearing spines or greatly 
3 
‘gin of basistvle and base of parameres; 


ibruptly bent beyond middle 
3. paraspina 


e 
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asistvle and parameres simple, hout k ; aedeagus wit 
lobed; dististyle arcua |. bella 
t much longer than broad; dististvle less than half as long as basi 
stvle; parameres long and _ slendet ler | shaped base and 
ingle, whip-like, recurved, very slen stal filament 5. needhami 
Genitalia broader than long; dististyle rly as long basistvle; paramere 
long or short, basal sclerite hed } 
Parameres with stem stout and umnar, bearing tw hort and one long 
tout apical spines; t 2. footei 
Parameres with stem expanded and flattened, ay greatly n wed ribbon 
like and recurved ventrad 6. parva 


lq 


1. Alluaudomyia bella (Coquillett) 
Figs. 3, 9 


t bellus Coquillett, 1902, Prox 
> pe a USNM 
Cult oides bellus Wieffer, 1906, Ger It 
Veoceratopogon bellus Malloch, 1915, Bull 
Illinois); Johannsen, 1934, Jour. N. Y 
Tsoecacta poe "2 Garrett, 1925, Seventy New 
tvpe in Garrett collecti 
{//uaudomyia splendida Johnson, not Winnertz nisident.), 1925, Occ per 
Boston Soc. Nat. Hist., 7: 46; Thomson, 1935, r. N. Y. Ent. Soc., 43: 288; 
"| 9, New York); 1937, Cornell Univ. Agr Exp Sta. Mem. 210: 73 
Johannsen, 1943, Ann. Ent. Soc. Amer., 36: 780 (Eastern U.S 


A yellowish species with banded legs, mesonotum yellowish, usually 
with small brown dots, wings white with eight small widely separated 
spots on the veins, abdomen usually dark below, yellowish 2bove 

Female.-Length 1.5 mm., wing 1.8 mm. by 0.5 mm. 

Head with vertex grayish pruinose; eyes bare, narrowly separated 
above. Antennal flagellar segments in proportion of 10: 10:8:8:8 
S$:8:10: 10:12:12: 10: 16, each with slightly enlarged base bearing 
whorl of long hairs and slender apical portion. Palpal segments in 
proportion of 6:5:8: 7: 12, segments of subequal breadth 

Mesonotum yellowish gray pruinose, typically with long yellow and 
brownish hairs arising from small brown dots, but sometimes with 
punctures much reduced. Scutellum yellowish gray pruinose, dark 
brown in middle; with four bristles, a submedian marginal pair and a 
pair more widely spaced on anterior side. Postscutellum  pruinos« 
brown; pleura pruinose brown, with two broad blackish horizontal 
bands, one at half of height, other across coxae. Legs yellow, con- 
spicuously annulated with brown bands; fore femora and tibiae and 
hind femora with broad dark bands in middle; narrow subapical dark 
rings at end of all femora; narrow subbasal and apical dark rings on all 
tibiae; mid and hind tibiae in addition with two more narrow, dark 
rings; fore and hind basitarsi dark, mid basitarsus narrowly dark at 


1 


base and apex. Proportions of segments of hind leg as in Tabl 


1 


claws long and unequal on all leg 

Wings (figure 3) with eight small black spots as follows 

crossvein (sometimes double), over second radial cell, near end 

veins M,, Me, M34 and Cu, near base of Ms and on anal vein. Long 

white macrotrichiae distad of level of medial and medio-cubital forks, 

and in pe sterior half of anal cell. Halteres white, knob with dark spot 
Abdomen yellowish above, mottled brownish to black on venter, 


egs 


is © 





seXua!l a 
1 
twice as broad as iOng, 
{ 


oO base, the mem 


half subparallel, the apico- 

nce between their bases and 

face of tergite with a mesal 

about three times as long as 

dististyles slender and incurved, 

se. Aedeagus with heavily sclero- 

lateral valves narrowly joined on 

arch, the two lateral valves slender 

subapical spur and with a dorsally 

valine channel. Parameres with lateral, basal 

in base of basistyle, abruptly bent at an SO 

S gradually broadening caudad with 
nking and well exceeding tip of aedeagus. 

cimens examined:~-FLORIDA: Coogler Island, Hernando Co., 

2, 1950, Smith, 1%. Crystal River, Citrus Co., July, 1950, 

S Everglades City, Collier Co., Feb. 7, 1950, Peterson, 

Fort Myers, Lee Co., Feb. 2, 1949, Brechtel, 4 9 2. Innerarity 

Escambia Co., April, 1949, Rathert, 10 oo, 23.9 9. Miami, 

‘o., Oct. 17, 1943, W. W. Wirth, 1 ¢ Panama City Beach, 

Mav 6, 1949, McElvey, 1 § Santa Rosa, Walton Co., 


ulbous apicc 


, 1950, Peterson, 1 Welaka, Putnam Co., Jan.-June, 1946, 
E. Bellamy, 5 o’c’, 32 


GEORGIA: Fayette, April 12, 1949, R. H. Foote, 1 2. Jonesboro, 
, on 


IS, 1949, R. H. Foote (reared), : | pupal skin. Macon, 
|, 1945, H. R. Dodge, 3 2 § Newton, Emory Univ. Field Sta., 
30, 1949, R. H. Foote (reared), 3 3 pupal skins. Savannah, 
20, 1933, 10 oS Thomasville, May 15, 1948, E. Palmer, 


LovutsiANA: Baton Rouge, April, 1947, W. W. Wirth, 4 oo, 
Schriener, June 17, 1917 (Cornell), 1 

OKLAHOMA: Westville, June 15, 1939, Kaiser-Nailon, 1 o 

Pexas: Richmond, Brazos River, June 22, 1917 (Cornell 


PENNSYLVANIA: Coatsville, Mav 23, 1949, H. Horne, 1 
New York: Ithaca, May 30-June 2, 1934, O. A. Johannsen (Cornell 
a Ithaca, July 28, 1934, O. C. Thomsen (Cornell), 1 


MicuiGaAn: E. S. George Reserve, Livingston Co., July 9, 1949, 


stevskal, | 


SASKATCHEWAN: Waskesieu Lake, Prince Albert Nat. Park, June 27, 


You) ] A. Downes, 1 


Uran: Laurel Lake, July 8, 1949, H. D. Pratt, 1 

CALIFORNIA: Snelling, Merced Co., Sept., 1947, Ed Smith, 
splendida (Winnertz), is very similar and was 

(1935) and Johannsen (1943) to be the same as 

No description is available of the genitalia of 
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. PARVA 


8.PARVA 


9.BELLA 10. NEEDHAMI 11. PARASPINA 


Alluaudomyta specie Fics. 1, 7, footet; 2, 10, needhami; 3, 9, hella; 4, stich- 
pennis; 5, 6, 8, parva; 11, paraspina. Fics. 1-5, wings; 6, mesonoial pattern; 7-11, 


. ny ly \ ey] wie. 
ale genitalia, ventral view 
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I cannot accept this synonvmy 


descriptions of Kieffer 
hese authors, s ple ndida 
with bands 

hind 

narrow, 


. 1 | ’ > 
(seorgia avre itn NOT Tl 1937 


* 


Spiendida, except in tl! number of spiracies 


TL: Whi Val rom al . mm 0 


() D5 pairs 


Alluaudomyia footei Wirth, 


‘ 


species with mottled and banded 


ly included in prominent white 


arameres With heavy spines 


Female i h 1.5 mm., wing 1.2 mm. by 
Head brown, occipt ruinose gray, basal 


hort tapering, 11-15 long t . last 


tvkk Palpi slende 


se, silvery grav, with many, rather large, irregular, 


surrounding bases of the strong mesonotal hairs. 
gray with narrow, median, brown area; two long, 
Pleura pruinose gray, dark brown above 

ers brown, femora yellowish gray with 

nd mottling; a sub-basal and subapical pale 

mid femur and tibia also more or less pale 

ibia also with a narrow median 

narrowly dark, hind basitarsus 

f hind legs as in Table I; 
long as 


segments ¢ 
} 1} } sel » 
and unequal on all legs, longer claw as 
- about two-thirds as long 


gravish hyaline, with prominent, small, black 


elongated white spots. Eight prominent 


cTOssvVell at apex of second radial cell, near 


lil, 
1 


. Mass and Cu, near base of Cue and on anal 
ll: four small black spots without white borders 


a fourth way from apex of second radial 


f first radial cell, just distad of r-m crossvein 


I 


1 


anal ce Halteres white, more or less 
nd of knob 
tergites narrowly white bordered, 


Macrotrichiae very long and dense, covering 


segments 
os SOE 
with usual ual ferences. Genitalia 
+ ] , o ] 
ver twice as broad as long, with rounded 


tergite conical with 
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small setose submedian lobes, apicolateral processes absent. Basistyles 
broad and simple; dististvles strong, subequal diameter to tip, strongly 
curved, apex with small tooth. Aedeagus with broad rounded anterior 
arch, distal median point well developed, flattened and recurved 
ventrad, apex rounded and simple, but with a triangular ventral 
sclerotization at base. Parameres with short lateral apodemes at base, 
the submedian stems very stout, straight and strongly sclerotized, 
slightly spiculate, bearing two short and one long, stout black spines at 
apex, these bent latero-ventrad, the longest over half as long as stem 
of paramere. 

Holotype 2, allotype, Everglades City, Collier County, Florida, 
February 7, 1950, Davidson (light trap) (Type No. 60950, USNM). 
Paratypes: 1 2. Santa Rosa, Walton Co., Florida, April 11, 1950, 
Peterson; 1 9, Santa Rosa Island, Escambia Co., Florida, May 17, 
1949, Butler; 1 o, 5 9 9, Thomasville, Georgia, May, 1949, G. Palmer. 

Closely resembling paraspina n. sp., and in this respect differing 
from all other Nearctic species, in having twelve black wing spots, most 
of which are included in prominent, white-pigmented spots. The allied 
species paraspina differs markedly in the male genitalia, with prominent 
apicolateral processes and a heavy spine at bases of basistyles rather 
than at the apices of the parameres. I am very happy to name this 
species for Mr. Richard H. Foote, who has so generously furnished 
much of the material for this study. The only other known species, in 
which the dark wing spots are included in white-pigmented spots is 
wansont de Meillon from the Belgian Congo, but in that species the 
spots are located in the cells between the veins. 


Alluaudomyia paraspina Wirth, new species 
(Fig. 11 


Female.—Length 1.8 mm., wing 1.4 mm. by 0.6 mm. 

Very similar to footei n. sp., but the occiput white; the scutellum 
with four bristles, two more being more widely spaced on the anterior 
side; legs with the sub-basal and subapical bands on femora and tibiae 
less prominent, with a deeper brown mottling giving a more uniform 
appearance of fine annulations; wing with posterior veins darkened; 
abdomen black with very faint pearly pruinose small mottlings, last 
two segments entirely white. 

Male genitaha (figure 11).—-Ninth sternite deeply excavated, 
forming a narrow, anterior, band-like sclerite; ninth tergite greatly 
narrowed and strongly sclerotized, with a pair of long, thumb-like, 
apicolateral processes. Basistyles very long and slender, over four 
times as long as broad, sides sub-parallel on distal three-fourths, base 
of each on inner side with long sclerotized spine also connected to base of 
paramere; dististyles about half as long as basistyles, abruptly recurved 
at distal two-thirds, finely spiculate distad, apex with distinct notch 
forming two short teeth. Aedeagus with rounded slender anterior arch, 
the distal median lobe two-thirds as long as arch, slightly tapered, 
with apex distinctly bilobed. Parameres with strong basal apodemes, 
the stems stout and gradually expanded toward apex much as in bella, 
apex knobbed with rounded irregular lobes; between base of parameres 





Annals Entomological Society of America [Vol. 45 


1 1 l 1 
a ot haciet. + } 


nd base a long saber-shaped, strongly 
clerotized spine with apex ng knob of paramere 
Holotype 2, Macon, Georgia, August 29, 1945, H. R. Dodge (Tvpe 
No. 60951, USNM {/lotvpe, Falls Church, Virginia, July 29, 1950, 
W. W. Wirth. Paratypes: 1 &@, Macon, Georgia, June 1, 1949, H. R 
Dodge; 1 o, Dover, New Jersey, May 21, 1949, M. Horne; 1 oc, 1 9, 
Ringwood, Dryden, New York, May 26, 1933, O. A. Johannsen 
; lo 2, 2 larvae, 1 pupa, Ithaca, New York, May 31, 
I (Cornell 
Closely allied to footet n sp., [rom which it may readily be separated 
the female characters given above The male genitalia, with the 
spine between the parameres and the inner margin of each basistyle, 
very distinctive, resembling the type of arrangement found in the 
West African species marmoratus Carter, Ingram and Macfie 
The pupa of paraspina differs trom that of bella and needhami in 
having only thirteen pairs of spiracles on the broad, flattened, distal 
third of the respiratory orgat 


Alluaudomyia stictipennis Wirth 
(Fig. 4 


udomyta stictipennis Wirth, 1952, Univ. Calif. Pub. Ent., 9: 197 (Orosi, Tulare 
, Calif., type 9 in USNM 


This species, known from only a singie female from California, is 
very distinct in having the wing marked with twelve black spots 


(figure 4), those on r-m crossvein and over second radial cell larger, 
other smaller spots in middle near apices of cells Rs, Mi, Me, Mass 
and at base and apex of anal cell, behind medial vein near base and 
just before fork, on vein Mo just past fork, and in base of cell M;: 
acrotrichiae abundant. The mesonotum is dark pruinose gray with 
jackish hairs arising from small brown dots, with other irregular, 
scattered, suffuse brown spots; scutellum yellowish with middle dark, 
four bristles as in bella. Legs dark brown, femora with narrow sub- 
apical, fore and mid tibia with narrow and hind tibia with broad sub- 
basal and subapical light rings; tarsal segments with apices narrowly 
dark, first, fourth and fifth segments on hind legs all dark 


Alluaudomyia needhami Thomson 
Figs. 2, 10 
1, 1935, Jour. N. Y. Ent. Soc 


tv collection); 1937, Cornel 


Johannsen, 1943, Ant 


L.5-2.0 mm., wing 1.0-1.5 mm. by 0.3-0.4 mm 
asically this is a vellowish-white species with ten-spotted wings. 
notum, described as ‘‘dark brown covered with grayish-brown 
e’’ by Thomsen, varies in specimens examined, from pure 
t punctures and with yellowish hairs, through brown with 
he bases of the hairs as in typical della, to a uniform dark 
most males. Legs dark, with white markings con- 


ST 
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sisting of fore coxae, bases of femora, narrow subapical femoral bands, 
narrow sub-basal = subapical bands on all tibiae, except broader 
sub-basal band on mid tibia; tarsi pale except hind basitarsus and lips 
of all tarsal nn its dark. The wing markings characteristically 
consist of two prominent black spots, over r-m crossvein and at tip of 
second radial cell, and eight other less prominent and often very faint 
and diffuse spots, more or less linear in form, in middle of base of cell 
Mz, at tip of anal vein, at base of veins Mz and M3,4, and near apices of 
veins M,, Mp, My. ; and Cu,. Abdomen black below, mostly yellowish 
tgp Several specimens examined, from Virginia and Saskatchewan, 
were much lighter than usual, with uniformly vellowish mesonotum 
and the dark leg bands much narrower than the light, with the sub-basal 
dark band entirely absent on mid and hind tibiae The Japane se 
species aterivena Tokunaga has wing markings almost identical with 
needhami, but the brownish mesonotum is prominently marked with 
large, oval, yellowish spots 

Male genitalia (figure 10).--Ninth sternite about a third as long as 
broad, with broad posterior excavation two-thirds way to base and 
nearly to sides, the membrane spiculate; ninth tergite broadly rounded 
caudad, apicolateral processes not developed. Basistyles slender, 
nearly five times as long as broad, widely separated and with ventral 
roots poorly defined; dististyles slender and incurved. Aedeagus with 
slender rounded basal arch at least three times the length of posterior 
portion, the latter in form of a short, rounded, median posterior lobe 
Parameres very long and slender, with hook-shaped basal fourth re- 
curved laterocaudad to within bases of basistyles, distal three-fourths 
only slightly curved, surpassing apex of ninth tergite and reaching nearly 
to apices of basistyles, with a very slender, anteriorly directed, hyaline 
filament about as long as dististyle, remindful of a coachwhip 

Specimens oa geag NEw YorK: Ithaca, June, 1933, L. C 
Thomsen (Cornell) 1 9 oe } 1 o& (allotype). 

MARYLAND: Bias rs Island, June 8, 1914, Schwarz and Shanno 
ie, 

VIRGINIA: Mount Solon, July 11, 1950, W. W. Wirth, 1 ¢ 

GrorGia: Newton, June 9, 1948, Emory University Field Station, 

: Quitman, Sept. 1, 1943, R. H. Foote, 1 o& 

LOUISIANA: Baton Rouge, Apr. 13, 1947, W. W. Wirth, 1 

TEXAS: Richmond, Brazos River, June 22, tp (Cornell), 1 

Kansas: Topeka, May 6, 1949, McWilliams, 1 c 

SASKATCHEWAN: Waskesieu Lake, Prince Albert Nat. Park, Ju 
1950, a A. Downes, 1 o’, 2 92 9. 

CALIFORNIA: Blythe, Apr. S, 1949, W. W. Wirth 


6. Alluaudomyia parva Wirth, new species 
Figs. 5, 6, 8 
A small blackish species with hyaline two-spotted wings, mesonotal 
pattern of large rounded light spots and regularly banded legs femal 
with long unequal claws on all legs and two spermathecae; male para- 
meres flattened and expanded in middle, with long recurved rit oe aa 


apices. 
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Female Length 1.1 mm., wing 1.1 mm. by 0.5 mm 
Occiput black, bordered with pruinose gray; antennae, clypeus and 
| agellar segments in proportion of 8:6:6:6:7:7:- 


” 


12:15, segments 3-10 short tapering, 11-15 long 
segment without terminal style. Palpal segments in 
$:5:9:5:6, third segment slightly swollen with large, 


sensory pit toward apex 


‘horax pruinose dark brown, almost black, with ornate pattern of 
nose gray markings (figure 6); humeral and lateral margins, pre- 
llar area and a pair of oval submedian spots a third-way back 
very gray pruinose; a pair of long more or less anteriorly interrupted 
ublateral spots yellowish gray pruinose; scattered long coarse hairs on 
sc, four long prescutellar bristles. Scutellum dark, ends and some- 
middle more or less vellowish; four strong marginal bristles. 
including coxae brownish black; femora with narrow preapical 


TABLE I 


PROPORTIONS OF SEGMENTS OF HIND LEGS OF FEMALE Al/luaudomyta 


nace with broad sub-basal and subapical yellowish bands; tarsi 
nd basitarsus and fifth segment of all legs, black; proportions of 
of hind legs as in Table I. Claws simple and unequal on all 
anterior claw half to three-fourths as long as posterior claw, 
n ; fifth segment 
‘ing (figure 5) hyaline, anterior veins clear, a small but distinct 
black spot at end of second radial cell and a less distinct spot formed 
by the blackened vein forming front margin of first radial cell. 
Macrotrichiae scanty, a few in two lines in each of cells Rs, M; and Mz 
First radial cell about half the length of second and greatly narrowed; 
dia forking at basal third, vein Me narrowly interrupted at base. 
Halteres white 
Abdomen velvety black, apices of tergites very narrowly yellowish 
banded, seventh and eighth segments more or less whitish. Sperma- 
hecae two, rather large and ovoid 
Vale.-As in the female, with the usual sexual differences; antennal 
plume brown. Genitalia (figure 8) broader than long; ninth sternite 
twice as broad as long, with deep mesal excavation, the posterior 


membrane spiculate; ninth tergite short, apicolateral processes not 
? 


1 
F 


developed. Basistyles broad and tapering, simple; dististyles long, 
lend ips. Aedeagus a narrow semi-circular 


slender and sinuate with slender 
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sclerotized arch with length about three-fourths basal width, apex with 
a median knob-like, ventrally curved lobe. Parameres with a pair of 
stout basal apodemes, the inner ends enlarged and C-shaped; stems a 
pair of submedian processes extending past tips of basistyles, gradually 
flattened and widened caudad, with apices abruptly recurved ventro- 
laterad and greatly narrowed ribbon-like. 

Holotype, &, allotype, Crystal River, Citrus County, Florida, June 7, 
1949, Hudson (light trap) (Type No. 60952, USNM).  Paratypes, 
3oc’o’, 19, same data as type; 7 oo’, 6 2? 9, Innerarity Point, 
Escambia County, Florida, May-July, 1949-50, Rathert 

Allied to downesi, n. sp., and distinct from the other Nearctic species 
in its small size and body proportions, the reduction of the wing spots 
to the two on the radial cells, the reduction of macrotrichiae, and in the 
type of leg banding. The allied species, downesi, differs chiefly in its 
lack of mesonotal pattern, lighter legs, and abdomen with pattern of 
large pale spots. 


7. Alluaudomyia downesi Wirth, new species 


A small yellowish-brown species with hyaline, two-spotted wings, 
grayish pruinose, punctate mesonotum with poorly defined pattern, 
yellowish regularly brown-banded legs and: abdomen with lateral white 
spots. ’ ¥ 
Female.—-Length 1.2 mm., wing’ 1.4 mm. by 0.7 mm. 

Head brown, occiput black with pruinose gray border; antennal and 
palpal proportions as in parva. 

Mesonotum pruinose light brown; humeral corners, a pair of sub- 
median discal spots and prescutellar area suffused with silvery gray, a 
pair of lateral dark brown spots above wing bases. Mesonotal hairs 
long and strong, mostly in three rows, the integument with dark brown 
dots at base of each hair. Scutellum brown in middle, ends yellow, 
with four long brown marginal bristles. Postscutellum and pleura 
brown; latter darker above coxae. Legs yellow, coxae, broad median 
bands on femora, knees, narrow median and apical rings on tibiae, and 
hind basitarsus, brown. Proportion of segments of hind legs as in 
Table I; claws long and unequal on all legs, the longer claw as long as 
fifth segment, shorter about half as long. 

Wings hyaline, anterior veins yellow; a small black spot on anterior 
margin of first radial cell and one at apex of second; a faint suggestion 
of darkening of the posterior veins. Macrotrichiae sparse, confined to 
two rows in each of cells R;, M; and Me; media forking at basal fourth, 
M, complete at base. Halteres white. 

Abdomen pruinose brownish black; in holotype tergites each with 
two sublateral and two lateral large white spots, segments seven and 
eight mostly white. In paratype, white spots less well defined. 

Holotype 2, Mount Solon, Augusta County, Virginia, July 11, 1950, 
W. W. Wirth (light trap) (Type No. 60953, USNM). Paratype °, 
Kingsmere, Gattineau Park, Ottawa, Canada, July 14, 1950, J. A. 
Downes. 

Closely allied to parva, n. sp., from which it is readily separated 
by the light brown, grayish pruinose, minutely punctate mesonotum, 
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llowish «% ise, al the lateral spots 


+} ] | mer 1? la- > + ’ ) thic 
e abaomen alm pieaser oO name this 


Antony Downes of the University of Glasgow, 


resulted in the discovery of many new and 
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FOREST ENTOMOLOGY, by SAMUEL ALEXANDER GRAHAM. xii+351 pages, 
85 fig 12 table McGraw-Hill Book Company, Inc., New York, 1952 
Price, $6.00 
1 Graham is certainly to be congratulated on his fine attempt to 
forest entomology up to date in his third edition. 
forest enton ology, research workers and prac tic ing 
of material presented in former editions and the 


vy has been briefly outlined and brought up to 

been placed on contemporary work and the 
bagencies engaged in forest entomological research, 
The Forest Pest Control Act of 1947 has broadened 
ologists. Dr. Graham has traced the evolution of 
and has explained its significanc 
subject in previous editions has stressed the 

ving to this reviewer to find that in the con 

still emerged a strong and adequate 

ecology and its application to forest 


e 


chapter on forest insect surveys and the 
control measures have added much to the 


iscussion of indirect control by silvicultural 


S1 
votion of a whole « hapte r to the subject is especially welcome 
| meager. The bibliography, although 
il papers on the subject and many new 


1952 edition has been removed from the 


es and placed in the American Forestry 





COLONIES OF ANTS IN A LOCUST WOODS 


A. E. HEADLEY 


Ashtabula, Ohio 


General collecting of ants in an area is apt to disclose only the more 
conspicuous species. A more concentrated survey of a habitat, such as 
is made during population studies of a single species, usually reveals 
other ants which are inconspicuous because they are small in size and 
numbers or are nesting in obscure places. 

Recently I had spent considerable time in a locust grove in Seneca 
County, Ohio while digging colonies of A phaenogaster fulva aquia 
Buckley (Headley, '49) fora population study. During this time several 
species of ants were found which were considered rare to the region. 
It became apparent that any study which would aim at a total survey of 
colonies of ants in a woods would augment the more concentrated 
studies of single species and thus give another aspect to the discussion 
of societies of ants 1n a restricted area. So the problem became ‘*‘ How 
many species of ants are there in the woods and what is the abundance 
of colonies of each species?” 

The main studies were made on August 21, 23, 24, 25, 1948. To 
check results the work was repeated on June 11, July 9 and September 7, 
S, 9, 1949. Since the second year’s study simply verified the first and 
the variety of dates made no particular difference, except in the state 
of development of brood, the first year’s results will be reported in con- 
siderable detail and the second more briefly. 

In 1950 similar studies made in a nearby beech-maple wood gave 
sharply contrasting conditions which will be discussed later in the 
paper. Following is the 1948 work. 

The technique adopted for making the survey was that of staking 
off a square meter and studying the ants within it, then staking a second 
meter adjacent to it and continuing this until 15 square meters extending 
in a line almost the entire width of the woods were staked and studied. 
This strip was typical of the woods in general but did not extend to its 
edge where conditions began to change. The woods was composed of 
young, close-growing locust trees which allowed only flickering sun 
but did not give the constant shade of a maple or oak woods. The 
most typical ground plant was tall blue lettuce (Latuca spicata) which 
grew six to seven feet tall. This, together with ragweed, catnip, 
goldenrod, nettle, nightshade, raspberry and elderberry bushes, voung 
boxelder trees, sorrel, and plantain provided a fairly dense stand of 
vegetation. Beneath, the ground was covered with a trashy layer of 
twigs, dead leaves, and fallen stems of tall blue lettuce and elderberry 
The soil was loose and intertwined with roots for several inches and 
then became a solid loam-clay 

At the beginning of the study of each square meter, cake crumbs 
were scattered over the plot to find out how many ants were walking 
over the surface of the ground and to locate as many nests as possible 
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before the area was disturbed by the cleaning of surface debris 
While the ants were finding and carrying cake crumbs to their nests, 
types of vegetation were noted and a record was made of the kind 
and number of ants on the ground. Then vegetation, decaying limbs, 
stems, leaves, and any other debris were removed. At this level tl 
were many land isopods and small harvestmen together with an assort- 
ment of small beetles and spiders living on or in the loose surface soil 
By this time nests of foraging ants such as A phenogaster fulva aquia 
Buckley, Stenamma brevicorne Mayr, and Prenolepis imparis Say 
were located by watching the workers carry cake crumbs to them 
Then the surface soil was diced awry a bit at a time to a depth of two 
to three inches. This revealed entire nests of man¥ species and the 
surface chambers of nests which extended deeper. The locations of all 
colonies so discovered we re plotted on graph paper 

This technique yielded results which were surprising. First ther 
were many more colonies than had been suspected, 139 be ing found 
the 1x 15 meter area. Second, eight species of ants were found nesting 
in the plots and 14 species were foraging there and this seemed like a 
great number for so small an area consisting of one type of habitat 
Third, it had not been supposed that Ponera coarctata pennsylvanica 
Buckley would be the most abundant ant in number of colonies but S6 
nests of the entire 139 were of this species. Furthermore Ponera was 
encountered in every square meter except one (which vielded no nests 
at all). Next in abundance were Stenamma_ brevicorne Mayr (17 
colonies) and Stigmatomma pallipes Hald. (14 colonies). None of these 
three had been considered common in the woods and Stigmatomma 
had not been recorded at all. (Number of colonies and number of 
individuals must be distinguished. One nest. of Prenolepis would 
undoubtedly contain more ants than all of the Ponera nests.) 


DISTRIBUTION OF NESTS IN THE PLOTS 


As is shown by Chart I, colonies were fairly evenly distributed over 
the 15 plots but the first five had slightly more nests while nmber 14 
had none at all. This seems to be due to a hardly perceptible depression 
which began in the ninth meter and reached a depth of about five 
inches in the fourteenth. Although five inches is a very small dip, vet 
in this woods it represented the lowest spot where, in the spring, water 
may collect and stand for several weeks. In plot 15 there was an 
abrupt rise so that, while no nests were found on its half next to the 
fourteenth plot, seven colonies were present in the other half. [t was 
found that in these lower, more moist plots a number of colonies nested 
in materials above the ground while in the higher eight plots no above- 
ground nests were found. 

The most thickly populated square meter vielded 17 colonies (15 of 
which were Ponera) while the mean for the 15 plots was 8.13 colonies 
Aside from the plot which had no nests the smallest collection for 
square was six colonies. 

Ponera coarctata pennsylvanica Buckley colonies were by far the most 
numerous, making up S6 of the total 139. They were distributed in 
every plot except number 14 which had no nests at all. Yet ordinary 
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hat Ponera is not 

August, proved a good season for collecting 
many conspicuous vellow pupae 
‘ough so that chambers did not 
insuring a more complete collection 
»count Ponera individuals was not too successful 
the S6 nests was undoubtedly a very low 
difficult to see because they were ground- 
or not at all. Eggs were not found and 
‘he mean of 11.8 pupae per colony was probably 
1 largest colony contained 36. When cocoon cover- 
ved under a microscope, pupae were found to be workers, 
ales. In one colony of 15 workers and 1S pupae 10 of 
to be winged forms. Adult males and females were also 
2? being collected in four colomies. Flight time was evidently 
in the futur | . 
Ponera nests were all near the surface. Many were destroved on 
iw chopped into, but 49 distinct nests in the ground were at the fol- 
ng depths: 11 were at l4 inch, 25 at ly inch, 3 at 34 inch, 10 at 1 
Chambers were small, usually about 144 inch long x 44 inch wide 
One large cavity filled with pupae was 14 x 4 x 34 
ionally no distinct chamber could be found but the ants 
re distributed along crevices in the soil. Most nests 
ociated with nothing but soil but,a few were found among roots 
blue lettuce or dandelion. In the meters which were lower than 
surroundings, six Ponera nests were found aboveground. One was 
>the bark of a locust twig where a small cavity had been made in 
he wood; one was in a definite chamber in a locust twig without bark. 
This chamber was !4 inch wide and 4 inch high and had a gallery 
loping downward to the ground. One colony used a half butternut 
hell sunk into the ground. The ants had hollowed out the soil from 
one of the four cavities except for a very thin covering which contained 

i clean round hole just large enough for a Ponera to pass through 
Stigmatomma pallipes, a truly hypogeic ant, is usually found by 
ing over stones. In this woods devoid of stones it had not been 
However, by the technique of scraping off the first two 
14 colonies were found in seven plots. Most of the ants 
it an inch below the surface and were in even smaller groups 
vere Ponera. Adults ranged from one to six and pupae from 
7. No eggs or larvae were seen. Winged ants were found 
ne nest and one each in two others. One colony of 
13 pupae occupied a definite little chamber 15x 4 
* colony of six workers, 17 pupae, and one winged 
14 inch long, 44 inch wide, and 3y inch high. This 
vas connected with the surface by a gallery \¢ inch in diameter 
( Stenamma brevicorne colonies were distributed over 10 plots. 
‘kers were actively foraging at the surface and were numerous 
they were quite conspicuous during the study. No 
npt was made to collect entire colonies and nests were not excavated 


ID 
ond the three inch level. Larvae and pupae were constantly 


winged ants were present 1n » colonies 





1952] Ileadley: Ants in a Locust Woods 


Prenolepis imparis nests were found on seven plots. Workers and 
pupae were present but the season was too late for larvae and eggs 


as 
S 


Since males and females are overwintered they were probably present 
deep in the nest. No attempt to dig the nests was made but Talbot 
('43) reports that they may extend as deep as three or four feet and have 
an average population of about 1500 

A phaenogaster fulva aqguia populations have been studied in this same 
woods and had been thought to be quite numerous. However, they 
were found on only five plots and of the seven colomies two were merely 
dealate queens which were the product of this summer's flights 
A phaenogaster colonies average about 650 individuals and nests vary 
from those on the surface to a depth of three feet (Headley °49) 

Brachymyrmex heeri depilis Emery nests spread over considerable 
ground and showed many surface runways connecting numerous cham- 
bers just beneath the surface. The larger of the two nests found 
extended over 24 x 18 inches of soil while the smaller one covered an 
area 7 x 3 inches. Within this space were several entrances and 
numerous little ditch-like runways on which were many workers. In 
the chambers below were workers, pupae, males and females. Evi- 
dently Brachymyrmex workers do not wander far from the nest for they 
were found only on the two plots where the nests were located 

Tapinoma sessile workers foraged over eight plots but only two 
colonies: were found and both of these were aboveground. One young 
colony consisting of a queen, two workers, and a little pile of larvae 
was found in a goldenrod gall lving on the ground. The other, a larger 
colony with pupae, was nesting between layers of leaves 

Lasius alienus var. americanus Emery was represented by dealate 
females only. The four found were one to two inches below the surface 
and had hollowed out small chambers. At the time of digging Lastus 
flights were still going on so the queens had undoubtedly been there 
for a few days only. No mature colonies were found but they were 
undoubtedly nesting in the nearby area since 35 workers were found 
foraging on seven plots. 


FORAGING ANTS 


A count of workers foraging on the surface of the plots put S/enamma 
high with 57 individuals scattered over 10 plots, A phaenogaster next 
with 46 ants on 10 plots, and Lasius alienus americanus third with 35 
ants on seven plots. (Of course abundance of foraging ants varies 
greatly with time of day, temperature, humidity, etc.; Talbot, 1946.) 
In contrast Stigmatomma was never found at the surface and only four 
Ponera were seen. Ants nesting in trees or at the woods’ edge invaded 
the plots. Thus, Camponotus caryae Fitch was found four times, 
Formica fusca var. subsericea Say. five, and Camponotus herculeanus 
pennsylvanicus De Geer and Crematogaster lineolata Say once each 
Two species were found foraging beneath the surface of the soil. Lasius 
umbratus mixtus var. aphidicola Walsh was encountered only once, 
but I'S individuals of Lasius claviger Roger were dug out 


WINGED ANTS 
At this time of vear (late August) flights had not vet occurred for 
Ponera, Stigmatomma, Brachymyrmex, and Stenamma and all of these 
S ym 
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ne of the colonies Prenole pis 

ind females so presumably they were 
Tapinoma and A phaenogaster flights 
colonies of A phaenogaster were repre- 
Lasius alienus americanus flights 
‘colonies’’ found were single dealat 

mies contained pupae, while larvae were 
Stenamma, <A phaenogaster, and Tapinoma 


overwinter eggs < Wwe 


DISCUSSION 
i nt 
if results would be consistent 
part of June; three in July and then 
first part of September 
he same and the plots chosen were 
original study and roughly parallel to 
the first place because the vegetation 


light, humidity, temperature, 


aking | 

were very similar to those of 1948. In twelve square 

here were 160 colonies of ants. Ponera was again by far 

st abun ; of colonies, there being 109 in the 12 plots 
Slenemma was next with IS colonies and Stigmatomma third, with 10 
colonies. Of the eight species found nesting in 1948 six were again 
encountered, No Brachymyrmex or Tapinoma nests were located in 
1949, however Lasius claviger, which in 1948 had been represented by 
foraging ants only, was found nesting. An ant new to the list, 
WUvrmecina graminicola americana Emery, was dug three times. This 
made a total of 10 species living in the plots. Development of brood 
vy Ponera. In early June workers only were found. 

were larvae and pupae many of which were ready to 


| 
In September the winged forms were gone (only one 
wale were found), while workers included a number of 
merged from the pupa and a few pupae 
two vear results we find that in 27 plots of one square 
were 299 colonies of ants. This is a mean of 11.07 
‘and indicates a possibility of there being 56,125 ant 
1 the soil of the locust woods which measures 65 times 


| phaenogaster fulva aquia colonies, taken previously from this 
ds, averaged 650 individuals (adults, pupae, larvae, eggs) per 
| phaenogaster colonies were found in the 27 plots, giving 

being 1673 colonies of the ant living in the woods 

lation of this species of over 1,080,000 individuals. 

ms in the same manner we find a possibility 

ist 4,000,000 individuals. If average popula- 

known an estimation of the total ant popula- 


uniform throughout the woods and the 
distributed. As can be seen by the two 
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charts, Ponera colonies occurred in every plot except one, Stenemma 
was found on 19, Stigmatomma on 14, and Prenolepis on 13 of the 27 
plots. Brachymyrmex was the most restricted, since the two colonies 
were close together and workers did not forage across other plots 
In contrast, Tapinoma which also nested in only two plots wandered 
rather widely. Lasius claviger, with three nests, traveled underground 
over 11 plots and thus, although never seen at the surface, was actually 
less restricted than was Myrmecina which nested in three plots and 
foraged over two more. 

This technique of limiting the study to ants nesting in or foraging 
over the soil revealed all but two species known to exist in the woods 
Previously, Leptothorax curvispinosus Mayr had been seen on leaves 
and one nest of A phaenogaster tennesseensis Mayr was known to nest 
in a large log near the woods’ edge. 

The question was raised as to whether ants nesting in soil beneath 
the locusts were more or less numerous than in other woods. To test 
this another type of wood, this time a beech-maple climax, was selected 
forasurvey. This was a dense, shady woods made up of tall old maple 


1 
ity) 


and beech trees together with scattered oak, walnut, hickory, elm, 
buckeve, and linden. There were no high weeds because of the constant 
shade and the herb layer was predominantly spring blooming plants 
such as false solomons seal, blood root, jack-in-the-pulpit, hepatica, and 
anemone. In places young maple trees, two to six feet tall were 
numerous but there was no shrub stratum. The soil was covered with 
thick laverings of leaves in most places but they harbored no abundance 
of small arachnids and insects as did the litter in the locust woods 
Earthworms seemed equally abundant in the two. Many large logs 
in all stages of decay were scattered about. 

Under these conditions the soil became a poor habitat for ants and 
instead of an average of 11.07 nests per meter found in the locust woods 
10 square meters dug at random in 10 parts of the woods on June 20 and 
21, 1950 contained only 1S colonies or 1.8 per square meter. Thirteen of 
the 1S were of Lasius flavus nearcticus Wheeler and this ant was widely 
distributed in the woods, being found in seven plots. Furthermore, 
it was restricted to soil, occupying little chambers one half to two 
inches below the surface and foraging out for a foot or more along small 
roots. Stigmatomma pallipes was found once in a little chamber just 
below the surface, three colonies of A phaenogaster fulva aquia nested 
in the soil, as did one of Ponera coarctata pallipes. One A phaenogaster 
fennesseensis queen was picked up a foot from a disturbed 1. fulva aquia 
colony but whether she had been associated with it could not be told 

Thus, the technique which discovered abundant ants in the locust 
woods gave a picture of ant scarcity in the beech-maple. However, 
the picture changed as soon as other methods of collection were emploved 
and it was soon discovered that Ponera was extremely common in this 
woods, as well as in the other, only now it was found above the soil 
under the bark in solid logs, all through thoroughly decayed ones and 
in acorns and hickory nuts. Next in abundance was A phaenogaster 
fulva aguia, again most numerous in logs 1n all stages of decay 

These two species were found everywhere in the woods and seemed 


. . ° c 1 1 
its most characteristic forms. Large solid logs vielded several colonies 
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Camponotus herculeanus pennsylvanica, C. herculeanus ferrugineus 
Fabricius, C. caryae and Crematogaster lineolata. Two, raised off the 
d nests of A phaenogaster tennesseensis, while Leptothoranx 
longispinosus workers wer nd walking along several logs. Acorns, 
ind the less common hickory nuts, proved good housing for small 
olomies and in these were found colonies of Leptothorax curvispinosus 
nd Myrmecina graminicola americana as well as Ponera, <A phaeno- 
gaster and L. longispinosus small twigs also housed L. curvispinosus. 
Along a bank above a stream, where the soil had been eroded down to 
lay, there were several colomes of Prenolepis imparis and Formica 
fusca subsericea and along a border next to a field workers of Tapinoma 


ind Formica pallidefulva schaufussi incerta wandered into the 


' 
) 


VOSS 1L¢é 

h 16 species found in the beech-maple woods only two were 
characteristic of the soil: Lasius flavus nearcticus and Stigmatomma 
pallipes. Ponera and A phaenogaster, which nested abundantly in the 
soul of the locust woods found it unsuitable and adapted themselves to a 
different habitat aboveground without diminishing in numbers. In 
contrast, Sfenamma seemed crowded out entirely and Stigmalomma 


reduced in numbers 


SUMMARY 


n attempt was n ade to determine the abundance of colonies as 
as the number of species of ants in a small woods. <A locust grove 
elected because it had previously been found that most of the ants 


‘ 
vi ¢ 
\A 
Wald 


in it nested in the soil and colonies could be counted by scraping away 


oil surface 
wenty-seven square meter plots fifteen species of ants were 
nesting and five more foraging from nests in trees or at the 
edge In the plots 299 colonies of ants were found giving a 
of 11.07 colonies per square meter and a possibility of 56,125 
in the soil of the 65x 78 meter woods. Ponera 


ant colonies nesting 
coarctata pennsylvanica was the most abundant species 

ntrast, this technique of counting soil inhabiting ants did not 

picture of colony abundance in a beech-maple woods because 

seemed unsuitable for most species and most ants were 

ing logs or in acorns and hickory 


ths 


aboveground in decay 


LITERATURE CITED 
Headley, A. E. 1949. A population study of the ant Aphaenogaster fulva aquia 
Buckle Ann. Ent. Soc. 42: 26 
Talbot, Mary. 1943. Population studies of the ani Prenolepis imparts Say. 
Ecol 24: 31-44 


Dail fluctuatior in oveground activity of three sper ies of 


1946 a 
I log 97°65 70 





A NEW PHEIDOLE (HYMENOPTERA: FORMICIDAE) 
FROM FLORIDA' 


COLE 


Universi 


Pheidole sitarches littoralis n. subsp. 


Holotype, major (Cole collection, No. E-138).—Dhiffering from the 
typical sifarches and its other known subspecies in the following char- 
acteristics: It lacks the transverse delicate rugules on the occipital 
lobes of the head, giving the head a more shining appearance; the 
coarse longitudinal cephalic rugae are more irregular and form weak 
reticulations; the hairs on the occipital ‘ia of the head are shorter, 
stouter, and more numerous; the pronotum is more coarsely and 
irregularly rugose; a few fine rugae extend transversely between the 
bases of the epinotal spines; the thoracic hairs are more pointed and 
somewhat more delicate, being not at all clavate 

Paratype, minor.—Differing from previously described forms of 
silarches in the en half of the head which is striatopunctate and 
in the much darker color of the entire body. 

Type localety.—Lido Beach, Sarasota, Florida. The holotype, 59 
paratype majors, and numerous paratype minors were collected by the 
writer, December 24, 1950. 

Deposition of types.The holotype is in the collection of the writer 
Paratypes are to be deposited in the Museum of Comparative Zoology, 
U.S. National Museum, American Museum of Natural History, and in 
the collections of Dr. W. S. Creighton and the writer. 

Habitat.—Several colonies were found in unshaded areas of pure 
sand on the upper beach. Each nest was marked by a small flattened 
crater of sand approximately 3.0 cm. in diameter. The lower nest 
chambers were at a depth of about 7.0 cm. 

1 ffinities.. After a cursory examination of both castes the writer 
suspected /ifteralis of being a member of the pilifera complex. Through 
the courtesy of the Museum of Comparative Zoology types of sitarches 
and its subspecies campestris and soritis were examined. The writer 
became convinced that the new subspecies is most closely related : to 
silarches and its known subspecies which had oo the contention of 
Dr. W. S. Creighton when he had examined the srw ns previously 
The new subspecies seems to be much more close I related to sitarches 
than to pilifera, particularly in the sculpturing ae contour of the 
head and in the shape of the postpetiole and the humeral angles of the 
prothorax. It seems to be more like the subspecies campestris than 
sorilis. Pheidole pilifera and its subspecies have the occipital margin 
of the head more deeply excised, the head much less rugo-reticulate, 

‘Contribution ee 50, Department of Zoology and Entomology, University of 
Tenness , Kn ille 
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tpetio1 very well deve loped, and the 
pronounced 

problem is that of determining whether the new ant is a 
of sitarches or a initsown right. If it 1s assumed that 
closely related species to pilifera, the writer is more 
a subspecies of sitarches. The new 
lar population which 1s disjunct 
sitarches and its other known subspecies. Further 

reas may tend better to clarify the matter 


key for the separation of the known forms of 


he minor opaque, 


: 1 
petiole, and post 


ate posteriorly: hairs on 
trongly clavate; transverse 
present 

sitarches subsp. campestris Wheeler 

» posteriorly; hairs on promesonotum 

ransverse rugules on occipital lobes 

sitarches subsp. littoralis nov 

pronotum of the major finely 

the transverse rugae not 
sitarches Wheeler 

e posteriorly; pronotum of the major not noticeably 
rugae prominent sitarches subsp. soritis Wheeler 
grateful to Dr. W. S. Creighton, Dr. M. R. Smith, 
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©. Wilson for their opinions and suggestions, and to the 
of Comparative Zoology for the loan of types 
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THE LARVAL MORPHOLOGY AND CHAETOTAXY OF 
THE CULEX SUBGENUS MELANOCONION 


(Diptera, Culicidae)' 
RICHARD H. FOOTE 


INTRODUCTION 

With the exception of those species of Melanoconion said to occur 
within the continental United States, taxonomic work on the immature 
stages of this group as it occurs throughout the New World is con- 
spicuous by its absence from our entomological literature. The adults 
form a systematic group long held to be difficult in which to work, and 
until the appearance of a recent revision by Rozeboom and Komp 
(1950), the only significant work in this direction has appeared in the 
monographs of Theobald (1903), Dyar (1928), Edwards (1932) and in 
numerous separate papers by Dyar, Dyar and Knab, Komp and others 
Absence of interest in this group, perhaps occasioned by its lack of 
medical importance, has contributed to this situation, but more serious 
have been the limitations imposed by the dearth of material for study. 
The work leading to the recent revision of Rozeboom and Komp 
mentioned above resulted in the rearing of a large number of species 
in this group in a laboratory close to their collection sites in northern 
South America, the population center of the subgenus. By carefully 
associating cast larval and pupal skins of a series of specimens of many 
species with the corresponding adult males, they have made a study 
such as this possible for the first time by providing immature stages 
which are identified by means of corresponding male terminalia. It 
is expected that a systematic review of the species based on fourth 
instar larvae and pupae will appear at a later date. 

The present study is deemed desirable from two points of view. 
In the first place, some of the information presented here is surprisingly 
enough not to be found in our literature, and is fundamental to a 
taxonomic revision of the subgenus, as it is in any other group of 
animals. Secondly, it is designed to provide not only the material for 
use in distinguishing species and groups of lower categories, but serves 
as a foundation on which a subgeneric structure may be built. Our 
conception of the subgenus Melanoconion as based on larval characters 
is badly in need of reinforcement. 


REVIEW OF LITERATURE 


Morphological and chaetotactic studies of culicine larvae have 
never received the careful attention which has been bestowed on those 


1From the Department of Parasitology, the Johns Hopkins University School 
of Hygiene and Public Health, Baltimore, Md. The writer is indebted to Dr 
L. E. Rozeboom of the Department of Parasitology, to Dr. H. R. Dodge, Publi 
Health Service, Communicable Disease Center, Atlanta, Ga., and Dr. R. E 
Bellamy, Public Health Service, Malaria Investigation Station, Newton, Ga., for 
valuable suggestions and criticism. 
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Inopheles. This lack of critical work has resulted in a great deal 

the nomenclature and homologies of char- 

mall thoracic and abdominal hairs, which might 

importance among certain groups of culicines, 

mly used to distinguish even our most common 

nab and other early taxonomists restricted their larval 

lude only the salient features of the terminal abdom- 

Ina ments, notably the air tube and its tufts, the very long hairs 

which could be more or less easily observed, and the features of the 

comb an nb scales. It was not until Lang (1920) proposed names 

for the most prominent head hairs of culicine larvae that any serious 

attempt at homologizing them with those of Anopheles was made. 

Following this, Martini (1923) attempted to number all of the hairs 

of Aedes nemorosus he regarded as being of possible taxonomic impor- 

tance His system of numbering head hairs was subsequently followed 

with few modifications by Marshall (1938) for culicines, by various 

anopheline taxonomists, and is the one I have adopted in the present 

Martini’s system for numbering hairs of the thorax and 

abdomen of Aedes nemorosus has undergone revision through the work 

of Edwards and Given (1928), Puri (1928), Root (1924, 1932), Barraud 

1934), Hopkins (1936), Marshall (1938) and Senevet and Abon- 
nenc (1939 

Since most of the workers cited above confined their observations 
to the chaetotaxy of the thorax and to the long lateral abdominal hairs, 
the large gap in our knowledge occurs in the naming and numbering of 
the fine dorsal and ventral hairs of abdominal segments I through 
VII. This has been done here in the hope that these characters may 
1 by future workers in the taxonomy of culicine larvae. 

Two outstanding papers, those by Cook (1944) and by Farns- 
worth (1947) have recently added to our more complete knowledge of 
the morphology of the anopheline and culicine head capsule. I have 
followed the terminology of Cook in the treatment of these head char- 

ers insofar as possible. Dodge (1945) and Wirth (1945) have 

ted out the taxonomic value of various characters in the separation 
of larvae in the subgenus Melanoconion. Belkin (1950) has recently 
proposed a revised system for the nomenclature of the hairs of culicine 
larvae; these changes have not been followed in the work presented 
below 


PECHNIOUE 


Because some of the species available for this study were represented 
by mounts in which the medium had deteriorated over a period of 
nd others only by specimens which were too dark to examine 
nal structures or for ventral hairs, it was necessary to remount 
ese cases the following regimen was used to 

“1 


( 
1 
} 


of the larvae. Int g 
rroduce slide mounts which proved to lend themselves admirably to 
mtical exami | 
Data were ani ly recorded for all old slides. 
Slides re immer in full strength xylene until the specimens 





1952] Foote: Larval Morphology of Melanoconion 447 


Specimens were carefully removed with a large-mouth dropper to 
Stender dishes containing 95°) alcohol, and allowed to remain 
for one hour. 

After being transferred to 70°) alcohol for one hour, specimens 
were washed in water and immersed in 10°% potassium hydroxide. 
At first they shriveled and darkened but were left until the thorax 
and abdomen were fully rounded and the cuticle transparent 

The larvae were then washed in distilled water and placed in glacial 
acetic acid to dehydrate, each for two hours 

Transferrence to cellosolve and beechwood creosote, each for two 
hours, preceded remounting on a new slide in balsam under a 
No. 1 coverslip. The slide was immediately labeled and set away 
to harden. 


In some cases perfect rotundity of thorax and abdomen was retained 
in a finished mount by placing the cleared larva in a pool of balsam 
held in a “j-inch hole drilled through a thin piece of celluloid which 
had previously been cemented to the slide. This hole was slightly 
smaller than the 15 mm. round coverslip which was completely sup- 
ported by the celluloid around the perimeter. Use of this method 
allowed the ventral and dorsal sides of the body to maintain their 
original curvatures, and the ventral and dorsal hairs and other char- 
acters remained in their normal life-like relations with one another, 
completely removing any confusion in this regard. 

Dehydration with glacial acetic acid prevents hardening of the 
specimens and consequent loss of hairs. These mounts were found 
to be highly superior to cast larval skins for examination of thoracic 
and abdominal chaetotaxy, although the head capsule of a cast skin is 
perhaps better suited to a study of head hairs. 

In another method of preparation, only the heads of several species 
of larvae were left in 10°% potassium hydroxide for about 48 hours, 
or until the mentum was nearly transparent, then mounted ventral side 
up in the manner described above. This somewhat drastic procedure 
is the only manner in which such characters as the prementum, mentum, 
auleum and details of the mandibular teeth can be demonstrated in 
situ (see below). The construction of the head capsule and details of 
its larger structures, the mandibles and maxillae, were studied in 
dissected capsules of cast skins. After removal from the slide in 
xvlene, they were transferred to a fresh slide and dissected in a drop of 
beechwood creosote, after which the various parts were laid in the 
desired positions on a thin film of fresh balsam on a different part of the 
slide and set in an oven at 40 degrees C. for 24 hours before being covered 
with a coverslip. 


MATERIAL 


Rozeboom and Komp (1950) have combined both of Dyar’s (1928) 
subgenera Mochlostyrax and Melanoconion under a single subgenus 
Melanoconion, but have retained Dyar’s division of both of these 
subgenera into sections based on the shape of the male clasper. The 
material upon which this study is based is distributed throughout the 
subgenus as follows: 
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MORPHOLOGY 
Head 


+} 


above, tne head capsule ot the Melanoconion larva 1S 
proportions being about 9 to 4 (fig. 1). The 
lateral position on the widest part of the head, 
11 1 center, and are usually roughly triangular in shape. 
the dorsal surface is occupied by the clypeus (cl), which is 


ted along its anterior border from the labrum (Ibr) by the clypeo- 
suture (cls The lateral ocular lobes (ol) are separated from 
laterally by the clypeo-frontal suture (cfs) and extend around 

f the head to the premaxillary sutures (pms), forming the 

of the head capsule. The plate occupying the center of the 

of the capsule, the maxillary segment (mxs), exhibits no 
whatever of a median suture. This segment is separated 
ocular lobes on either side by the premaxillary sutures, each 
is external evidence of an internal chitinous ridge and 1s 
at its postero-lateral corner in Melanoconion by the posterior 
at the site of an internally directed apodeme, the 

pta, fig. 4). In all species of Melanoconion 

premaxillary suture extends to the ventro-lateral 

tal foramen (of). The anterior margin of the 

bounded laterally by the premaxillary sutures, 

ventral margin of the mouth opening (mo), and the 
edges of the ocular lobes form its lateral boundaries. 
ith opening thus occupies the anterior ventral half of 
ocular lobes extend to the posterior margin of the head 
'r heavily sclerotized collar surrounding the 


4 and 5) which supports the mentum (mt), a 

haped, heavily pigmented structure, usually with a 
and five to seven smaller, anteriorly directed teeth. 
‘the anterior end of the maxillary segment, and between 
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the former and the latter lies the auleum (au), a narrow, extremely 
transparent transverse plate with long, transparent, anteriorly directed 
hairs which are usually invisible in the ordinary mount. Dorsad 
of the mentum lies the prementum (prm), a structure difficult to 
distinguish with ordinary mounting procedures, and composed of a 
series of anteriorly directed teeth and spines. The author has investi- 
gated the value of this character for identification and finds that it 
appears to be rather constant within a given species, although its 
inaccessible position makes it an unsatisfactory source of taxonomic 
characters. The prementum is firmly attached to the dorsal (7.e., 
internal) surface of the mentum and laterally is constricted into a narrow 
cibarial bar (cb, figs. 4 and 5) which extends transversely across the 
head to a point of attachment near the base of the antenna. Just 
mesad of this point of attachment, a slender bar called the anterior 
tentorial arm (ata) extends diagonally to the innermost end of the 
posterior tentorial arm. Anterior to the cibarial bar is a series of small 
chitinized plates (fig. 3) which operate together to promote the action 
of the mouthbrushes. These are the lateral palatal plate (Ipp), 
messor (mes), messorial apodeme (mesa), palatal bar (pb) and the 
palatal brush (pbr). These parts change position on ecdysis and obser- 
vations indicate little variation from species to species. Therefore, 
they are not described here in detail. The maxillae and mandibles, 
however, do bear characters of possible value for identification and 
are described below. 

The center of the cibarial bar is darkened and slightly thickened 
and forms the dorsal articulation of the mandible (md, fig. 4). The 
ventral articulation of the mandible is a short, stout apodeme at thx 
anterior edge of the ocular lobe below its dorsal attachment, so that 
the mandible moves in a direction parallel to the horizontal plane of 
the head. The mandible (fig. 7) is an elongated structure with a row 
of long bent hairs and two or three long heavy curved spines around 
the anterior oral crest. Posterior to this row of hairs on the oral 
surface are the mandibular teeth (mant) and below these the dorsal 
articulation. There are several series of long hairs intervening between 
these as shown. Examination of the mandibular teeth of several 
species, one of which is represented by specimens from several localities, 
indicates them to be quite constant characters. There are two sets 
of mandibular teeth, one lying directly over the other. The ventral 
set (vs, fig. 7) consists of a fairly long, slightly curved ventral spine 
(vsp, figs. 8, 11 and 12), an anterior ventral tooth (avt) and a posterior 
ventral tooth (pvt), the latter divided into two secondary teeth, either 
equal in size or the anterior smaller than the posterior. Between the 
anterior and the posterior ventral teeth there are usually two long, 
fairly heavy projections which vary in shape from species to species. 
In some they are slender spines, with or without clubbed ends, in others 
they are of varying shapes and sizes, and in yet others one of the spines 
is modified into a heavy projection of an entirely different shape. 
The dorsal set (ds) consists of two simple teeth, one anterior (adt, 
figs. 9 and 10) and one posterior (pdt). Immediately posterior to the 
posterior dorsal tooth lies a group of three or four heavy rather trans- 
parent accessory spines or teeth (act). Ventrad of these two sets of 


= 
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yg 13), the posterior 
ngth anterior. Their bases nearly 
above or below, and their tips extend well 
mandible into the oral cavity. The mandibles 

n in the horizontal plane of the head and the 
mandibular teeth are directed posteriorly and 
teriorly directed teeth of the prementum to form a 


figs. 7 and 


are situated just above the mandibles and, 
he two are difficult to separate until the relative 
is of the two are learned. The maxilla is more or 
an anterior-to-posterior direction while the mandible 

relatively long in a transverse direction The maxilla is composed 
of three distinct parts: the stipe (st) forming the main body, the palpifer 
pt) which is partially fused to the ventral anterior margin of the 
anterior lobe, and the reduced palpus (pal). The stipe bears at its 
tip a row of long, slightly bent hairs and on the ventral oral surface 
t fairly heavy maxillary spine (mxsp), sometimes darkly pigmented 
and comparable in size to the preclypeal spines. This spine in at least 
the species studied, mulrennani, appears to be considerably 


nd heavier than the preclypeal, and promises to have some 


LIST OF ABBREVIATIONS 


mentum 
maxilla 
maxillary segment 
maxillary spine 
occipital foramen 
outer hair of dorsal tuft 
ocular lobe 
a—outer subapical spine 
p-—pecten 
pal—maxillary palpus 
pap papilla 
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pbr—palatal brush 
peph paraclypeal phragma 
pdt posterior dorsal tooth 
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posterior ventral 
shaft of antenr 
addle hair 

stipe 

transparent arms 
terminal spine 
ventral brush 
ventral set of mandibt 
vel tral spine 

ventral tuft 
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Details of morphology of head Melanoconion) atratus Theobald 


1 


Fic. 1. Dorsal (right) and ventral (left) exterior view. Fic. 2. Dorsal 
iew of right antenna with details haetotaxy Fic. 3. Dorsal view of head 
with clypeus removed, showing relative positions of movable plates forming 
the anterior mouth parts Fic. 4. Dorsal view of head with clypeus removed, 
howing the relative positions of internal structures. 
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is situated at the In the 

inated by four small spines which are 
n ordinary slide mounts. The palpifer bears a single, 
he species examined (Hair No. 17-——-see below) With 
he maxillary spine, the maxilla 1s too lightly sclerotized 
nic characters of importance, and appears to vary 

‘s in this group. 

portion of the ocular lobe is produced laterally to 


I 
which bears the antenna (fig. 2 The antenna in 


“om species to spect 


mosquitoes is usually about one and one-half times the 
ss, not including the apical spines 
is always curved inwards, especially 
Situated on its inner dorsal surface about 
from the base to the tip is a constriction 
sertion of the subapical spines (isa, osa 
at the site of insertion of these spines con- 
na. The antennal shaft is usually rather 
its outer dorsal and ventral surface, and 


or some distance alor g its length 


Thora 
species examined 1s about the same siz 
ne, wider than long, 1ts proportions in 
The boundaries between the pro-, 


indistinct, but each segment may be identified 
1 hairs, the ventro-lateral pleural 
hairs occurring on the dorsal and ventral 


large latera 


the thorax in all specimens seen by the author 
spicules of varying density. 


lbdomen 
(Plates III and V), as in all culicine larvae, is com- 
gments The first two are approximately twice as 
are wider than any of the following segments by 
inent lateral swelling which supports the large lateral 
Proceeding posteriorly, the following five segments 
narrower so that, in general, the sixth and seventh 
gments are about five of length to nine of width. The 
lling so prominent in Segments I and II is much reduced in 
III through VI and completely absent in Segment VIT. 
this prominence appears to be directly proportional to the 
he lateral hair it supports. It is well to bear in mind that 
ment VII is usually removed with the segments posterior to it in 
slide mounts, consequently its chaetotaxy must be given 
il consideration (fig. 27 

have called the last (anal) segments of the abdomen Segment X 
next-to-the-last segment Segment VIII-[X, the latter repre- 
iting, in reality, a fusion of the two. This is not in accord with the 
conventions already extant in culicine literature in which the compound 

segment is called Segment VIII and the anal segment Segment IX 
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tion Mochlostyrax 


air tubs 
ilf to two times as broad 
Vochlostvrax the air tube 1 
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is considerably smal 
preceding one t is completely surrounded by a 
which nds from the posterior dorsal margin of 
achment with Segment VITI-IX 
nent the posterior edge of this ring 
‘the ventral tuft. The anterior 
e segment in nearly a straight line 
ring is shorter than the dorsal side. The 
e width throughout, but sometimes 
ly broader at its apex than at its base 
tl every species with some degree of sp 
species, is confined to the extreme apex 
nother 
entire pl 
take the form of a combination 
little variation in the picture 


I 
s, and appears to be of distinct 


are always four in number and are attached 
segment. They are transparent 
ta ] 


imes the 


ing characters found in 


ength of the an 


1 ? 
1c Characters, at tin the material 
1 ib] 1 wt ticant th ‘hy; “NOtere 
wossibie tO investigate the characters 


1 


e character of their water habitat 


. a4 . P J 
shrivelled in m Vv O1 » slide 





lex (Melanoconio 
ails of chaetotax\ 
Fic. 14. Preclypeal spine C. (M.) atratus 1G. 15. Precl 
C. (M.) sursumptor Dyar. Fic. 16. Base of Hair 13 (anterior infra 
C. (M.) pilosus. FG. 17. Dorsal (right) and ventral (left) view of hea 
; 


itratus Fic. 18. Dorsal (right) and ventral (left) view of abdominal 
through VI of C. (.M.) atratus See page 451 for key to abbreviations. 
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CHAETOTAXY 
0 record 
pare ntl 
nes and culicines 
appearing 1n 
but are offered in 
lines may be carried on without 


" 
1 text and by illustrations 


as presence or absence of spinules, 


‘ + 
bitch 


C1aSsl ion In some cases it has been 
ion existing, not only among the various 
among specimens of a single species and 


er for Melanoconion in contrast to other 


otactic study, an attempt has been made to homologize 
Velanoconion with those already named and described for 


1 


lnopheles. In view of the fact that this kind of homology does exist 
narked degree in certain body regions, this procedure of giving 

ne designations 1n both groups appears to be justified in 

In situations where no such apparent homology 1s evident, 

homologies are uncertain, arbitrary designations have 
The study has involved the examination of different 

of species for each region of the body. Approximately 227 
distributed among 32 species have been examined for the 

1, all of the dorsal prothoracic hairs, the lateral 
segments I through VI, the air tube tufts and the 
1al segment All other characters 

ased ie tollowing eleven species: atratus, 
hrysonotum, conspirator, dunni, educator, elevator, erraticus, tolambdis, 


ucifug mistura, pilosus 


' 
he 
' 


been my experience th he length 1e delicate hairs, 
he ventral surfaces, are often diffi measure, 

in poorly prepared mounts ‘or iS reason, 

general, is taken to be of much greater 
engtl Where the length ot the branches 


ypreciabl differences, the |] of these 1s 


} 


Hlead 
ig. 17 


clypeal spine, inner pre- 

inserted in a narrow. shallow 

terior edge of the preclypeus, usually about 
its lateral termination, and always 


. ; : ; 
various angles in slide mounted 





Larval Morphology of Melanoconior IV 
Richard H. Foot 


Chaetotaxy and morphology of thorax of Culex (Melanoconion) spp 


Fic. 19. C. (M.) atratus: dorsal view of prothoracic pleural tubercle, showing 
insertion of Hairs 9 through 12. Fic. 20. Same, dorsal view of mesothoraci« 
pleural tubercle, showing insertions of Hairs 9 through 12. Fic. 21. Same, dorsal 
view of metathoracic pleural tubercle showing insertions of Hairs 9 through 12 
Fic. 22. Same, lateral view of metathoracic pleural tubercle Fic. 23. Relative 
lengths and positions of mesothoracic Hair 1 and metathoracic Hairs 1 through 6 
of C. (M.) educator D. & K. Fic. 24. Dorsal (right) and ventral (left) views of 
thorax of C. (M.) atratus. FiG.25. Relative lengths and positions of mesothoraci 
Hair 1 and metathoracic Hairs 1 through 6 of C. (M.) pilosus. F1G. 26. Relative 
lengths and positions of mesothoracic Hair 1 and metathoracic Hairs | through 6 
of C. (M.) lucifugus Komp. (See page 451 for key to abbreviations. 
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lifficult to determine In all but 

ne species this spine is sn h, sharply pointed, and of the same 

proportions as in fig. 14, its greatest width at the basal fourth or third. 

In one species, sursumptor, this spine is distinctly denticulate and blunt 
the lip (hg 1D 

la. Outer preclypeal spine. A mi transparent, blunt spine 

the ventral side of the preclypeus near its lateral termination, 

in all species. In most slide mounts its socket may easily be 
1 for the insertion of one of the underlying mouthbrush hairs. 
Inner anterior clypeal hair (inner clypeal, anterior clypeal). 
ussion of Hair 3 below 

4. Outer anterior clypeal hair (outer clypeal, anterior clypeal). 
A minute examination of the head capsule reveals the complete absence 
2 and 3 in all but one species, aikenii, the only representative 
Section Gnophodeomyia. In this species only one of the two 

is present as a short slender spine at the extreme anterior edge 
f the clypeus directly behind Hair la. Since its homology with 
anophelines is impossible to establish, and because its distance from the 
centerline is relatively great, it 1s arbitrarily designated as Hair 3, 
Hair 2 being considered as absent 

1. Posterior clypeal hair (preantennal, anterior frontal). Always 
anterior to Hairs 5 and 6, but may be anterior or posterior to Hair 7. 
Although its point of insertion may be found within the limits designated 
by the dotted circle around its base shown in fig. 17, its position appears 
to be constant for each species. Always an extremely fine hair, either 
single or double, rarely triple, occasionally branched beyond the middle. 
5. Upper head hair (frontal, inner post-antennal, Hair C, inner 
frontal, median frontal). Always inserted near the basal third of the 
head, posterior to and closer to the center line than Hair 6. One- 
fourth to two-thirds the length of Hair 6, but exhibits considerable 
variation in branching, and with few exceptions I consider it to be a 
rather unreliable character for the separation of species. 

6. Lower head hair (frontal, mid post-antennal, Hair B, mid- 
frontal, submedian frontal). This hair has proved to be single in 
every larva examined for this study. Situated at the middle of the 
head, about one-third the distance from the center-line to the lateral 
margin, it nearly always exceeds the anterior margin of the head 
capsule and is commonly provided with lateral spinules. 

|. Pre-antennal hair (frontal, outer post-antennal, lateral frontal, 

nal, pre-antennal, outer frontal, Hair A). Always at the 
he antenna posterior to and inside the lateral frontal margin 
clypeo-frontal suture. An extremely heavy hair with a flat 
triangular base with from five to seven branches (Section Mochlostyrax) 
to as many as 14 in the other species. Its longest branch attains the 
basal two-thirds of the sub-apical antennal hairs. The reduction in 
branching appears to be characteristic of the members of the section 
VM ochlostyrax 

S. Inner clypeo-frontal (vertical, inner occipital, sutural, Hair e). 
A relatively short, fine multiple hair just inside the clypeo-frontal suture 
it tl the eve, and difficult to see in whole mounts 

Y. Outer clypeo-frontal hair (trans-sutural, outer occipital, vertical, 


eterior mare 
‘ 0 ( 
le posterior Margin I 





Plate V 


Details of morphology and chaetotaxy of terminal abdominal 
segments of Culex spp 

Fic. 27. Abdominal segments VII to X of C. (M.) atratus. Fics. 28-32 
28, apical spines: C. (M.) batesi R. & K.; C. (M.) caudelli (D. & K.); 30, C. (M 
pilosus; 31, C. (M.) atratus; 32, C. (Neoculex) apicalis Adams. Fic. 33. Acus of 
C. (M.) atratus. Fics. 34-88. Pecten spines: 34, C. (M.) atratus; 35, C. (M 
mistura Rozeboom; 36, C. (M.) plectoporpe Root; 37, C. (M.) sursumptor Dyar; 
38, C. (N.) apicalis Adams. Fic. 39. Details of armature of anal segment of 
Culex (M.) atratus. Fics. 40-43. Comb scales: 40, C. (M/.) atratus; 41, C. (M 
pilosus; 42, C. (M.) atkenit (Aiken) (from anterior row); 48, C. (AI.) atkenit (Aiker 
(from posterior row Fic. 44. Air tube of C. (M.) pilosus D. & K 


(See page 451 for key to abbreviations. 





Annals Entomological Society of America (Vol. 45 


dat the outer side of the clypeo-frontal suture 
eve and anterior to Hair 8, always multiple 

lly approximately the same size, although in two 
nsiderably longer. The taxonomic value of this 


“ed doubtful sin these hairs are difficult to see 


nal antennal hair, terminal hair) | 

age in .lnopheles, this hair 1s here given t 

a fairly strong, smooth, pointed, single spine always 
} 


. 1 
ne outer tip of the antenna and in all cases as iong 


S 


+ 
l 
1 
ne 


1 
} 


nger than the constricted part of the antenna 
Subapical spines (sa, osa Inserted on the inside lateral margin 
he antenna at a point ¢ rv slight constriction, one dorsal and one 
ventral an hghtly tad to it These are apparently 
ith the sabre-like spines of Anopheles. They are nearly 
he same length, always single, one and one-half to two times as long as 
Hair 10 
| pical spine. A smooth sharp straight spine inserted at the extreme 


‘1 


ip of the antenna immediately ventral to the insertion of Hair 10, and 
shorter than the latter 


Papilla (pap). A short stout structure of indeterminate length 
h is 


; chitinized only on its basal half and inserted very close to the 
bases of the apical and terminal spines 

1 tntennal tuft (at) (antennal hair, shaft hair). Naming and 
numbering of this hair is also in accord with anopheline procedure. 
Always situated on the shoulder which initiates the constriction of the 
intenna at the outer third of the latter, its point of insertion partially 
covered by a small, 2 to 4 pointed lamellate spine. An extremely 
heavy tuft whose size and form approaches that of Hair 7. It also has 
a triangular base; its numerous branches, sometimes exceeding 30 in 
number, are spiculate only on the posterior side of each branch and, as 
in Hair 7, the exact number of branches commonly difficult to count. 


This hair is too constant in size and form to be of taxonomic value in 
this subgenus 

12. Sub-antennal hair (basal). Situated on the ventral side of 
the ocular lobe directly posterior to the base of the antenna on a slight 
fold of the capsule, often very fine and difficult to see, multiple as 
often as single and of varying lengths, these characters appearing to 
be fairly species specific 

13. Anterior infra-orbital hair. A fine hair on the ventral side of 
the ocular lobe posterior to and inside the insertion of Hair 12 at about 
the middle of the eye. In Section Mochlostyrax it exhibits from seven 
to 14 branches (fig. 16), far more than in any other species, and nearly 
always exceeds the insertion of Hair 12. 

14. Orbital hair (supra-orbital, ocular). A fine hair always on the 
lateral margin of the ocular lobe anterior to the eye. It is usually a 
fine hair comparable in size to Hairs 8 and 9, always multiple, and 
apparently with little diagnostic value, its branchings often being 
obseut: 

15. Posterior infra-orbital (infra-orbital). A fine hair always 
posterior to and slightly inside the insertion of Hair 13, multiple and of 
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varying lengths. The taxonomic value of this hair has not been deter- 
mined because, along with Hair 13, it is nearly impossible to see in 
ordinary whole mounts 

16. Palpal hair. In all Melanoconion studied to date a distinct 
hair on the maxillary palp is completely absent. 

17. Basal maxillary hair. A minute, single, rather transparent 
spine-like hair situated at the extreme base of the ventral sclerite of 
the maxilla. The taxonomic potentialities of this hair have not been 
evaluated, since it is relatively only easily studied in head capsules 
which have been well cleared or which have been mounted ventral 
side up. 

18. Outer pre-maxillary hair (post-maxillary). A minute hair 
always situated on the outside of the premaxillary suture near the 
attachment of the mentum, the number of branches difficult to determine 
through the head of most whole-mounted specimens, but rarely single 
In two species it is relatively long, equivalent in length to Hair 12 
Its branches are always stiff and well spread out as shown. 

19. Mavillary spine. Situated on the ventral, oral side of the 
maxilla, usually comparable in size and shape to the preclypeal spine 
but of varying degrees of transparency. Dodge (1945) states that the 
shape and position of this spine as shown characterize three North 
American Melanoconion larvae in all instars. Its characteristic position 
holds for all of the 32 species examined for this study, all other species 
of the genus Culex having this spine lateral and apical in position and 
much smaller. 


20. Inner pre-maxillary hair (sub-mental). A minute hair whose 
multiple branchings are difficylt to make out through uncleared heads 
It is comparable in size to Hair 18, and when both are observed together, 
their characters may prove to have diagnostic value. 


Thorax 


(Plate IV 
Prothorax 


0. Accessory dorsal hair. In all species of Melanoconion larvae 
this hair lies on the dorsal surface of the prothorax posterior to the 
space between Hairs 4 and 5 (see below) and opposite Hair 8. It is 
characteristically short, never attaining the anterior margin of the 
prothorax, and has from 10 to 20 or more branches. It is fan-shaped, 
with a short, triangular base. 

1,2& 3. Anterior submedian prothoracic hair group (aspg, fig. 24) 
These hairs arise from a lightly chitinized plate of irregular shape and 
occur just distad of the centerline on the dorsal anterior margin of the 
prothorax. 1. Jnner hair. The strongest of these three hairs, it is 
always the posterior-most and closer to the center than the other two. 
It is one of the heaviest hairs of the entire body, and laterally spiculate. 
2. Middle hair. Situated immediate!y anterior to and just outside 
Hair 1, its length and diameter are approximately one-half to three- 
fourths that of the latter. It is also spiculate. 3. Outer hair. Lies 
immediately anterior and distal to Hair 2. It is never more than 
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id is two to 11 branched 1n all members 
branches usually relatively fine, arising 
vy of unequal length. The remainder of 
hairs are ranged about the dorsal anterior edge 

£ 1¢ lateral margin, and are all directed anteriorly 
Dorsal hair. A heavy, laterally spiculated hair, slightly shorter 
2. In one species, atkenii, its branches vary from two to 


all other species studied, it 1s either single or double 
Dorsal hair. Always separated from Hair 4 by a distance 
‘than that between Hairs 3 and 4. It is the longest and heaviest 
prothoracic hairs, always single and spiculated 
Dorsal hair. Situated distad of Hair 5 and very close 
horter and always spiculated 
“Inner dorso-lateral hair. About half as long as Hair 6, always 
at least two-branched, often three and rarely four 
Outer dorso-lateral hair. Posterior to Hair 7, rarely single, 
with two or three branches and extremely rarely with four. 
About the same length as Hair 7 and spiculate. 
Senevet and Abonnene (1939) have proposed a formula for desig- 
nating these anterior dorsal hairs of the prothorax, (I-a-b)-c-I-I-d-e 
The first three letters in parentheses represent the number of branches 
of the hairs in the anterior submedian prothoracic hair group. Each 
ot the a ‘rs from left to nght represent Hairs 4 through 8, respectively 
The I’s in this formula represent the hairs which they found to be 
always single in their study of the genus Culex. In their discussion of 
each species, numbers are substituted for the letters representing the 
respective numbers of branches of each hair. In all species of the 
ubgenus Melanoconion so tar studied, Hairs 1, 2, 5 and 6 are always 
single. In constructing a key to the species available to me I found 
that this set of characters may be used to separate large groups of 
species, since about half of the 32 species so far examined have Hair 
branched, and half single. It is felt that the branching and length 
of Hair 3 and the branching of Hairs 4, 7 and 8 may be of some diag- 
‘value 
10, 11 & 12. Prothoracic pleural group (ppg). This is situated 
entral side of the prothorax near the lateral margin, the four 
hairs mounted on a distinct tubercle which exhibits no special 
nization (fig. 19 9 Anterior dorsal hair. A short, single seta 
Interior ventral hair. Lies beneath and slightly posterior to Hair 9, 
sually the same length as the latter. In one species, batest, 
is doubl 11. Posterior ventral hair. This hair is extremely 
nd always branched. It should be noted here that Hair 11 
thoracic pleural group has assumed a ventral position, while on 
r two segments of the thorax it is dorsal and is termed the 
posterior dorsal hair. | Posterior dorsal hair. The longest hair of 
the group, always single 
Ventral submedian hair. The closest of 3 all the prothoracic 
he midline, it is single or double and n ‘ always attains 


argin of the prothorax 
1 


Ventral lateral hair. Apparently present in all Anopheles 
rely absent in all of the Melanoconion studied to date. 
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Mesothorax 


1. Dorsal hair. Always multiple, usually four to six 
long as prothoracic hair 0. Of the 11 species examined in minute deta 
Hair 1 is midway between the anterior and posterior margin of th 
segment, and about one-third the distance fr 
lateral margin. Dodge (1945) states that in t 
instar larvae of Culex nigripalpus and C. salinarius this hair is of 
positive value in identification. Figs. 23, 25 and 26 show the variations 
in length of this hair in educator, pilosus and lucifugus, respectively 

2. Dorsal hair. Separated further from Hair 1 than from Hair 3, 
in line with Hairs | through 4, about the same length as prothoracic 
Hair 0 and nearly always two to four branched. 

3. Dorsal hair. Usually slightly anterior to Hair 2, but nearly 
in line with Hairs 1 through 4. In all species a long, fine, single hair, 
sometimes but not always longer than Hair 1, usually exceeding the 
lateral margin of the thorax. 

$. Dorsal hair. Multiple in all species and usually about halt 
the length of Hair 3. Hairs 2, 3 and 4 always about the same distance 
apart and slightly set apart as a group from Hair 1 

5. Dorsal hair. A single, long, laterally spiculate hair situated 
laterad of Hair 4. 

6. Dorso-lateral hair. Immediately posterior to and sometimes 
only slightly laterad of Hair 6, long, single, spiculate, about the same 
a 


ym the centerline to the 


( 
1 
' 


| 
he first, second and third 


size as Hairs 5 and 7. 

7. Dorso-lateral hair. Large, single, inserted anterior to and 
laterad of Hair 6, which it resembles in size and spiculation. ® 

S. Lateral hair. Always on the lateral margin at the widest part 
of the thorax, inserted in a more or less fleshy lateral tubercle. One 
of the most massive of the thoracic hairs, extremely heavily chitinized, 
with from four to nine branches, each branch with lateral spicules. 

9, 10, 11 & 12. Mesothoracic pleural group (mespg, fig. 24). Four 
hairs growing from a lightly chitinized tubercle on the ventral side near 
the lateral margin. The tubercle bears a posterior spine against which 
the base of Hair 12 rests (fig. 20). 9. Anterior dorsal hair. About the 
same size and appearance as Hair 8, extremely large, heavily chitinized, 
spiculated. Hair 8 lies directly over Hair 9 so that the branching of 
each is sometimes made out with difficulty. This is the anterior and 
dorsal-most of the group. 10. Antertor ventral hair. Large, heavily 
chitinized, always single, provided with lateral spicules. 11. Posterior 
dorsal hair. Extremely minute, always posterior to and above base of 
Hair 12. 12. Posterior ventral hair. Always large and single, with 
lateral spicules, about the size of Hair 10. The hairs of the mesothoracic 
pleural group are arranged in the same manner as those of the prothorax, 
except that Hairs 11 and 12 have exchanged positions as discusssed 
above. Hair 9 is dorsal-most of the two anterior hairs 9 and 10, and 
Hairs 10 12 and 11 occur in that order from an anterior ventral to a 
posterior dorsal position. 

13. Wentral submedian hair. Rather difficult to make out in 
most species because of its small size, but usually transparent and 
many-branched 
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14. Ventro-lateral hair. Situated immediately anterior to the 
pleural group on the ventro-lateral margin, in most of the slide mounts 
it is in such a position that the number of branches are difficult to 
count. This hair is multiple, usually with 10 or more branches and is 


ibout the same size as prothoracic Hair 0 


Metathorax 
Dorsal hair. Closest to center line, usually inside mesothoracic 
Two to five branched, varying in length from an extremely 


in of the metathorax 

Dorsal hair. Always with two to four branches and may be 

‘ter or longer than Hair 1. Often is inserted posterior to the line 
made by the bases of Hairs | through 6 

3. Dorsal hair. With from three to five branches, rarely exceeding 
the posterior margin of the metathorax, shorter or longer than but 
always anterior to Hair 2, and on the same level or slightly anterior to 
Hair | 

$1. Dorsal hair. Slightly posterior to and laterad of Hair 3 in a 
line with Hairs 3 through 6, with two to four branches, always short. 

none of the species examined does it exceed the posterior margin 

the metathorax 
». Dorsal hair. Laterad of Hair 4 and slightly posterior to it, 
nost cases a short single or double hair, about the same length as 
| 

6. Dorso-lateral hair. Always single, immediately laterad and 

ightly posterior to the base of Hair 5, eight to 10 times as long as the 

Hairs | through 6 of educator, pilosus and lucifugus are shown 

23, 25 and 26 to illustrate the variations encountered. 

Lateral hair. Inserted on a prominent, lightly sclerotized 
tubercle on the lateral margin, provided with four to eight branches, 
each exhibiting small spicules, about the same length as Hair 8 of the 
mesot horax 

S. Anterior lateral hair. Immediately anterior to Hair 7 on the 
lateral margin of the metathorax, extremely fine, about the length of 
Hairs 4 and 5, always with at least six branches. 

9 10, 11 & 12. Metathoracic pleural group (metpg, fig. 24). Four 
hairs growing from a lightly sclerotized ventral tubercle on the ventro- 
lateral margin. <A lateral posterior spine is present as in the meso- 
thoracic group (figs. 21 and 22). 9. Anterior dorsal hair. The anterior, 
dorsal-most hair of the group, extremely heavily chitimized with four 
o eight branches, comparable in size to metathoracic Hair 7. Since 
Hair 7 lies directly over Hair 9, the branches of each are difficult to 
count. 10. Anterior ventral hair. Slightly posterior and ventral to 
Hair , ] 


» « 


longer than the latter and always single, with lateral spicules. 
11. Posterior dorsal hair. Expremely minute in some species, this 
hair cannot be made out with any degree of certainty, but is always 
inserted at the extreme base of Hair 12. 12. Posterior ventral hair. 
Posterior and dorsal to Hair 10, about half the length of the latter, 
always single and spiculate. As in the mesothoracic pleural group, 


Hairs 10, 12 and 11 appear in that order from anterior to posterior so 
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that Hair 10 appears to be ventral-most, 12 subdorsal and 11 dorsal, 
Hair 9 being anterior to all three. 

13. Wentral submedian hair. Inserted even with the metathoracic 
pleural group, slightly closer to it than to the ventral center line, with 
from four to eight branches, comparable in length to Hairs 1 and 2. 
Always a rather large hair, exceeding the lateral margin of the 
metathorax. 


Abdomen 
Segments I through VI 
(Fig. 18 

There are typically 12 hairs on abdominal Segment I and 13 hairs 
on each of abdominal Segments II through VI. With few exceptions 
these hairs occupy characteristic positions on each segment, therefore 
I have found it more convenient and economical of space to discuss 
each hair in order, and to include in the discussion of each any deviations 
from whatever pattern may be evident in its form and position. 

0. Dorsal accessory hair. Not present in the subgenus. 

1. Dorsal hair. On the first and second segments of all species 
this is the hair closest to the centerline, inserted about halfway between 
the anterior and posterior margins of the segment. On Segment I 
this hair is relatively small and multiple (single in dunnt), with from 
two to eight branches mounted on either an elongated or square trans- 
parent stem. On Segment II in most cases it is the same size and with 
the same branching characteristics as in Segment I, but in atratus it is 
long enough to exceed the posterior margin of the segment. On the 
remaining segments, however, this hair may be assumed to be homo- 
logous with the palmate of Anopheles. It is always situated posterior to 
Hair 3 (see below) or posterior to the space between Hairs 2 and 38, 
and is the most posterior of all the dorsal and lateral hairs. It is 
always long enough to exceed the posterior margin of the segment to 
the extent that not less than the apical third lies beyond the margin 
It is always multiple, with at least three branches arising from a minute, 
transparent, triangular plate. 

2. Dorsal hair. On abdominal Segments I through VI this is 
the anterior-most of all the small hairs on the dorsum. On Segments I 
and II it is the second in the line of fine dorsal hairs but on Segments III 
through VI is the closest to the centerline due to the position of Hair 1, 
and situated about midway between anterior and posterior margins. 
In all eight species it is a very small single hair, almost spinelike, with a 
relatively thick base (except in erraticus, in which it is double or multiple 
on Segments I and II). This hair is one of the most constant in form 
and position of all the abdominal hairs. 

3. Dorsal hair. This is perhaps one of the most variable hairs 
of the abdomen. It is usually the third in the row of fine dorsal hairs, 
but on Segment I of chrysonotum, it appears to be moved posteriorly 
and toward the center from its normal position. The pattern of its 
alteration from one segment to the next is shown well by the illustration 
of atratus (fig. 18). The size and branching on Segments I and II 
occur with no regularity from species to species. They may be the 
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ie smaller or larger or with fewer or more branches than 

all combinations. In most species, however, this hair 

length from Segment III through Segment VI, being 

short and single, double or multiple on Segments III and IV, 

with at least three branches on Segment V, and as long as 

Hair 1 on Segment VI, but always single or double on 

The only case in which it 1s distinctly shorter than 

his segment 1s in educator. It is rarely with a stem of any 

i anv of the segments 

Dorsal hair One of the more constant of the dorsal hairs, 

always five to 10 branched on Segment I, usually about twice the 

h of Hair 2, rarely attaining the lateral margin of the segment 

On Segments II through V, however, it is normally the longest of the 

fine dorsal hairs and single or double. On Segment VI it is nearly as 

ng as Hairs I and 3, at least two branched, typically with three 

branches. In all segments it is anterior to and mesad of Hair 5, 
typically with an elongated, transparent stem 

5. Dorso-lateral hair. Invariably inserted nearly on a level with 
Hair 6 but distinctly mesad of that hair. It is commonly single but 
may have up to four branches on all of the segments, usually only 

ly longer than Hair 2 

6. Lateral hair. On Segments I and II of all 32 species studied, 
this hair is two to three branched, rarely with four branches, spiculate, 
and about the same size as prothoracic Hairs 7 and 8. The anterior 
branch is always at least one-fourth longer than the posterior one or 
two, and on Segment II all branches are somewhat shorter than on 
Segment I. The species belonging to Section Mochlostyrax always 
have this hair three or four branched, and it occurs as a three branched 
hair in mutator as well, a species which does not belong in that section. 
On Segments III through VI this hair is about half the diameter of the 
preceding, always with at least two straight branches, spiculate or not. 
In at least half the species studied, the number of branches of this 
hair proved to vary to such an extent that it could not be used as a 
diagnostic character at all, while in several of the species, every specimen 
exhibited a two or three branched condition on every segment. In 
some species there appears to be a tendency for this hair to become 
longer on the posterior segments. On all segments this hair is strictly 
lateral in position, always mounted midway between the anterior and 
posterior margins on the lateral prominence mentioned above. 

(. Ventro-lateral hair. On Segment I this hair is inserted on the 
lateral prominence directly below Hair 6. It 1s most commonly single 
in Section Mochlostyrax it appears to be always three branched), 
spiculate in all species and longer than either of the branches of Hair 6 
Qn Segments II through V, however, this hair is definitely ventro- 
lateral in position and with many branches. On Segment VI it 1s 
multiple and short as above in all species, except in chrysonotum and 
erraticus, 11 which it 1s single 

S lntero-lateral hair. On the lateral margin directly anterior 
to the msertion of Hair 6. It is always a fine hair with one to four 
branches, commonly one to three branched on Segments III through 
VI. This hair reaches its maximum length on Segment II where it is 
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le . 
in all species 


it apparently 


gle 


"| 


comparable in length to Hair 4 of that segment and si 
but pilosus. Proceeding from Segments III through \ 
becomes reduced in length. 

9. Ventral hair. A minute, spine-like hair comparable in size 
and form to Hair 2. On all segments but the first it is definitely single, 
and inserted mesad of the space between the bases of Hairs 6 and 8 
On Segment I it occasionally appears anterior to and mesad of Hair 8. 
Because of its size and position this hair is relatively easy to identify, 
though varies so little that it appears to be of little taxonomic value 

10. Ventral hair. In all eight species studied in detail this hair is 
inserted almost directly posterior to Hair 9 on Segments II through VI 
Reference to fig. 18 will make its position clear. On Segment I it 
appears to be at least twice the length of Hair 9, and always multiple, 
except in atratus. The condition found in Segment I of that species is 
that found in all the following segments and on Segments II through VI 
of all the other species studied. This is perhaps the longest and finest 
hair of all those occurring on the abdomen. _ Its length is extremely 
difficult to measure because of its small diameter and the fact that in 
most slide mounts it has been caught in a tightly curved or wavy 
position. 

11. Ventral hair. On Segment I this is the anterior-most of the 
small ventral hairs and nearly always about twice the length of Hair 9, 
but on the following segments it is nearly always inserted on a level 
with Hair 9 and mesad of it, and about the same length. 

12. Ventral hair. On all segments, in general, this hair has the 
same position with respect to Hair 11 as Hair 10 to Hair 9 Reference 
to fig. 18 will make this relationship more easily understood. On Seg- 
ment I this hair is generally inserted directly posterior to Hair 11, while 
on the following segments its location is closer to the center line. In 
all species except pilosus it is about half to three-fourths the length of 
Hair 10 (in the latter it is the same size as Hairs 9 and 11) and is single 
to three branched. The character of this hair appears to be variable 
from segment to segment. 

13. Ventral hair. In all species the fine ventral hairs are diffic alt 
to homologize with those of Anopheles. Since only 12 hairs are present 
on Segment I, Hair 13 is arbitrarily assumed to be the missing one 
It is the hair on Segments II through VI usually most anterior on the 
venter of the segment, absent on Segment I, present as a small, dendritic, 
many branched fan-shaped hair on Segment IL, extremely small, 
single, double or triple on Segments IIT, IV and V, and again a small. 
dendritic, many branched fan-shaped tuft on Segment VI. This hair is 
extremely lightly pigmented and its exact number of branches extremely 
difficult to count through the abdomen in most mounts 


1 


Segment VII 
Fig. 27 
In most slide preparations this segment is removed with the air 
tube and Segment VIII-IX from the remaining segments of the abdomen 
and laid in a lateral position. Very often this procedure has split 
the segment transversely across the line of hair Insertions so that their 
relationships are impossible to determine. In specimens where such 
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distortions have been avoided, the homologies of these hairs with those 
the preceding segments are quite clear. Because of this difficulty, 
the relative values for taxonomy of the hairs of this segment have not 
been determined. It is obvious, however, that the first hair on the 
air-tube side must correspond to Hair 1 of the preceding segment 
The hairs appear, from the true dorsal to ventral side of the segment, in 
the following order 
? Extremely short and single, as in segments III through VI. 
Extremely long and multiple, posterior to and just inside Hair 2. 
Fairly well developed and multiple, slightly anterior to Hair 2 
Long, single or multiple, same length as Hair 1, anterior to 
t but posterior to Hair 3 
Extremely small, as in the preceding segments, distinctly 
posterior to Hairs 3 and 4 
6. Lateral hair. Extremely small, fan-shaped, about 10-branched 
7. About the same length as Hairs 1 and 4, single or double, 
usually directly posterior to Hair 8 
S. Extremely small, anterior to Hairs 6 and 7. 
9 Multiple, slightly anterior to Hair 8 and about four times as 
10. The longest hair of the segment, single or double, posterior 
to and laterad of Hair 9 
11. Extremely small, only about twice as long as Hair 8, inserted 
‘n with the base of Hair 10 
Posterior to and just inside Hair 11, about as long as Hair 4 
ngle or double 
A long multiple hair with at least three branches, somewhat 
horter than Hair 1, the ventral-most of the hairs of this segment 


Segment VIII-LX 
(Fig. 27 

1 & 13. In all species of Melanoconion two minute hairs occur near 
the anterior lateral margin of the segment. They have been artbirarily 
labelled Hairs 1 and 13 inasmuch as this designation represents the 
limits of the range of adbominal hairs on the preceding abdominal 
segments. Their homologies with those of Anopheles is not clear. 
alwavs found on the anterior lateral margin on the air tube side 
nt and Hair 13 in the corresponding position on the anal 
They are single hairs in all species studied, and are some- 
ficult to make out in those species with a dense long pilosity, 
are invariably present and subequal in size in all of the 


to these two pairs of hairs, five hairs are distributed 

‘ral posterior margin of this compound segment. These 

wen designated as shown in fig. 27, and correspond quite closely 
branching and position to similar hairs occurring in Anopheles 
Root (1924), Martini (1929) and Hurlbut (1938) are all in agreement 
that in the latter genus, these five hairs are homologous with similar 
hairs of Segment VII, and it appears to this author that there may be 
more justification for “*homologizing”’’ Hairs 6, 7, 9, 11 and 13 of the 


lnopheles Segment VIII-IX with those of Culex Segment VITII-IX 
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than for arbitrarily numbering those of Culex or tor seeking similarities 
in Culex Segment VII. 

6. Always single and without lateral spicules, one-half to three- 
fourths the length of Hair 7, inserted ventrally and slightly posterior 
to base of Hair 7 

7. Always multiple, with three tu six branches, with lateral spicules, 
half of the hair lying over the segment and half over the sclerotized 
portion of the air tube just dorsal to the base of the acus. Its length 
is one-tenth to one-fifth that of the air tube. 

9%. Inserted at the center of the posterior margin the segment 
aeercanns ely half way between the dorsal margin of the anal segment 
and the ventral margin of the air tube. <A long hair usually attaining 
one-third to one-half the length of the pecten, it is always multiple with 
five to ten stiff, straight branches inserted in an irregularly shaped, very 

ightly sclerotized plate. 

11. Over the lateral half of the anal segment, varying from one- 
third to three-fourths the length of its sclerotized portion, never ex- 
ceeding it. Single and with spicules in all species 

13. Over the lateral half of anal segment. Immediately ventral 

Hair 11, multiple in all species studied, with at most five branches 
each branch lightly spiculate, approximately the same length or slightly 
shorter than Hair 11. 

Hairs 6 and 7 are situated close together, as are Hairs 11 and 13, 
leaving Hair 9 more or less isolated between them. 

Comb (c, fig. 27). Each comb scale (figs. 40, 41, 42, 43) exhibits a 
light, basal part of attachment vz arying from one-fourth to two-thirds 
the total length and a distal portion whic : is of two types. One of these 
is fringed with extremely fine spines or hairs, sometimes only at the 
apex, and in other cases at both the itn and along the sides of the 
scale The other type of scale is relatively long and pointed and may 
be very lightly fringed along its sides. 

There are, then, in this subgenus, two entirely different types of 
comb scales combining to form three types of combs as follows: 1) a 
patch of 15 to 50 small scales fringed at their apices in two to four 
irregular rows, 2) a single or irregularly double row of 5 to 14 single, 
long, apically pointed spines or 3) a combination of these two 3 8 
involving two anterior irregular rows of apically fringed scales and 
single pr sterior row of long pointed ones. 

With one exception, alogistus, all the species seen belonging to the 
Section Mochlostyrax possess a comb of the second type described 
above. In alogistus the comb is of the first type. However, in most 
other species of the subgenus the comb is of the first type, but in several 
species not generally regarded as being closely related to this section, 
there are two irregular tows of long, pointed spines. On the basis of 
the comb or comb scale types alone, no grouping of larvae has yet been 
made which agrees with the groupings of adults proposed by Dyar 
(1928) and utilized by Rozeboom and Komp (1950). 


Air Tube 
(Figs 27, 44) 


Pecten: The teeth of the pecten vary in number from 8 to 23 and 
are distributed on a gently curved line occupying the basal fourth or 


totaal rte aR Ra 
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the air tube The basal three or 
length and are sometimes crowded 
} ft the apical teeth have ever been 
widely separated than any of the others 
gradually increases trom the base to the apex 
usually finely fringed on the ventral margin, 
xhibit the type of teeth encountered in the subgenus Veoculex. 
variation 1s shown 1n figs. 34, 35, 36, 37 and 38. This is a 
has been used extensively in the past to separate the 
ubgenera, but one should exercise caution in using it alone without 
her aids for such a separation 
Ventral tufts (vt, figs. 27, 44 These vary in number from four 
ine pairs, usually inserted 1n well defined pairs but not always 
appearing On opposite points of the air tube. Their bases are inserted 
ine with the pecten spines, and in no case have I observed any of the 
to be displaced In all the specimens I have seen, the basal are 
* than the apical tufts, those intervening are gradually reduced in 
h toward the apex. It appears in pilosus that the longer basal 
ire with fewer branches than the shorter apical ones 

Lateral hairs (\h, figs. 27, 44 There are two to three pairs of fine, 
usually multiple hairs present on the air tube in addition to the ventral 
They are usually situated slightly dorsal of the lateral line, the 
basal pair in the vicinity of the basal ventral tuft, the apical one usually 
above the space between the two apical pairs of ventral tufts. Dodge 
1945) states that two pairs of lateral hairs appear in all instars of North 
American Melanoconion larvae and may be used as a character to 
separate them from Neoculex. I can find only one pair in fourth instars 
of Culex apicalis and Culex territans, the only two species of North 

American Neoculex available to me 
| pical spine (asp, figs. 27, 44). Located on the dorsal margin of 
the air tube at the apex of its chitinization, this spine is inserted in a 
mall socket which has a minute forward-projecting process. This 
is always curved anteriorly at its tip and provided 1n most species 
a small anterior secondary spine on its basal half. I have never 
an apical spine from a known Melanoconion without this character- 
curvature, nor have | ever observed it to be as curved or as stout 
ny other Culex species. Figs. 28, 29, 30, 31 and 32 show its char- 


tic variations in form 


Segment X (Anal Segment) 


Figs. 27, 39 


re is no distinct dividing line between the anal segment and 

ent VITI-LX, all of the hairs of the former occurring at its apex. 
Saddle hair (sh This fine, two to four branched hair grows from 

lateral posterior margin of the sclerotized portion of the segment 
axonomic value has not been investigated. 

Dorsal tuft. Composed of two pairs of long, heavy hairs. The 
1 t) exhibits one to five branches around the per- 
base, varying in length from one-tenth to one-half 
, the basal-most of these branches being the 


number and length of these 


dorsal one (ihd 
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branchings vary considerably within any species. The outer, ventral 
of these two hairs (ohdt) is long, heavy and single, without branchings 
whatever, and is the longest of the two 

Ventral brush (vb). Composed of eight to 10 long, multiple hairs 
alternating in the cratal area on the ventral posterior margin of Seg- 
ment X distal to the posterior edge of its sclerotization. Each is six 
to nine branched, the branches radiating from a bent, heavily sclerotized 
base. The first and sometimes the second anterior hair is usually dis- 
tinctly smaller than the ones which follow. The longest hair of the 
brush is from two to four times as long as the sclerotization of the anal 
segment. I have found no characters which make this brush of value in 
distinguishing species within the subgenus. 


DISCUSSION 

Because cf the lack of distinct differences in the larvae of many of 
the species of the subgenus Melanoconion, it was found necessary to 
investigate characters which are not commonly employed for species 
separation but which might prove to be of value for this purpose. 
The morphology of the mouthparts appear to offer such characters 
There are pronounced differences in the mandibular teeth of some 
species, and exact studies reveal differences in the prementum and 
“mentum, although these are more difficult to use routinely. The 
characters of the preclypeal spine have been shown to readily separate 
two species, sursumptor and lucifugus. The character of the branching 
and length of upper head hairs are not considered to be reliable. One 
species, aikenii, may be separated from all others studied by the presence 
of head hair 3. 

The characters of Hairs 1 through 8 of the prothorax have made 
possible the division of the subgenus into smaller groups. In one 
species, batesi, Hair 10 of the prothoracic pleural group (heretofore 
never used as a specific character) is double and may be so in other 
forms not yet seen. The relationships of position and length of Hair 1 
of the mesothorax and Hairs 1 through 6 of the metathorax show 
definite differences among species. 

At the present stage of these studies, the relative lengths and 
positions of the minute hairs of abdominal Segments I through VII have 
proved to be of little value, especially those of the ventral side, which 
are obscure in poorly mounted specimens and which are nearly im- 
possible to identify in mounted exuviae. Even the branching and 
relative lengths of the longer lateral hairs do not seem to be reliable. 
The characters of the comb and its scales, the development of the acus, 
the pecten, the relative lengths of the ventral air tube tufts, the apical 
spine and the details of the anal segment armature all appear to have 
definite value in identification. On the other hand, some of the most 
commonly used characters, such as the branching of the dorsal tuft 
hairs, the anal gills and the exact air tube proportions do not often 
show clear cut diagnostic differences. 


SUMMARY 
A study of the external larval morphology and chaetotaxy of the 
Culex subgenus Melanoconion has been undertaken to discover characters 
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night be used to separate the species occurring within the group. 
been numbered or named to serve as a basis for future 


taxonomy of the Culicini 


vail 
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A REVIEW OF THE NEW WORLD ACOMATACARUS 
(Acarina, Trombiculidae)' 


BERNARD GREENBERG 


University of Kansas 


This paper is a review of the Acomatacarus ot the Western 


Hemisphere including descriptions of five new species and a key for 
the differentiation of the twelve known species. This genus is widely 
distributed, having been recorded from Australasia, Europe, Africa, 
Mexico, and the United States. in a census of chigger populations, 
however, the group 1S represet ited 1 atrenatey: for the species appeal 
to be relatively rare 

The genus Acomatacarus was erected by Ewing in 1942 to include 
those species similar to Comatacarus but having the ‘“‘chelicera with 
a row of teeth on upper margin instead of a single tooth and both 
the first and second palpal setae simple instead of one or both being 
plumose or barbed.”’ He designated A. artzonensis as the type species 
Both genera were separated from Leeuwenhoekia which was diagnosed 
as having the dorsal setae relatively few and arising from tubercles 

On the basis of the following characters, the author is inclined to 
support the generic status of Acomatacarus; the pronounced serrations 
of the chelicera; the characteristically large number of dorsal setae 
and the sessile natt:re of these setae 

Seven New World species are assigned to Acomatacarus and many 
Old World forms placed in it. Unfortunately, the Australasian species 
described by Womersley are so similar in appearance as to necessitate 
the use of statistical analyses for purposes of differentiation. 

The standard measurements of the dorsal plate are expressed 
in microns and follow Womersley and Heaslip (1943). Figure 1 
illustrates the applicé ition of these measurements to a dorsal plate 
possessing a nase. In tabulating these data, the holotype information 
is given first, followed by the paratype or Variation among the 
paratypes in the branching of the palpal or galeal setae is indicated 
parenthetic: ill ly Leg setae are designated ‘ania g to the method 
proposed by Bret nnan and Wharton (1950), as illustr: ited i Figure 19 
The plumose setae of the tarsus are not figured in the siaiien but 
their relative positions are indicated; this omission was made for the 
sake of clarity. The full drawing of each mite includes the left 


ie] side 
in its dorsal and ventral aspects The chiggers were m« 


773 of the Department 
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Mr. L. J. Lipovsk nd technicians in polvvinvl alcohol medium 

{ actic acid, phenol and polvvinyl alcohol in the ratio 

2: 22: 56. For much of the extremely minute and critical work, as 
t easuring, a phase-contrast microscope was used 


PW 












ba \ 
\ — 
| i 
| 
| 
| 
Lh conned 
Fic. 1 Applic mn dard measurements to a dorsal plate 
posse nase 
AW ith between base of antero-lateral setae 
Py 3 ith het vee! }, é of po tero-lateral etue 
SB=distance between bases of pseudostigmatic setae 
ASB= distance from anterior border to pseudostigmatic bases 
PSB = distance from posterior border to pseudostigmatic base 
4-pP distance betweet intero-lateral a1 1 po tero-lateral setae 
AM =length of antero-median setae 
AL =length of antero-lateral setae 
i P] length of postero-lateral seta 
a 1)=lenyth of scutum (ASB plus PSB 
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SYSTEMATIC TREATMENT 


Subgeneric, generic and broader taxonomic characters based on 
the eleven America® species are given below to avoid repetition under 


each species. 


Genus Acomatacarus Ewing 


All legs six segmented, bearing at apex of each tarsus two claws 
and a longer, more slender empodial claw between. One minute 
pretarsala arises lateral to base of inner claw on tarsus I and II; absent 
on tarsus III. Leg II shorter than legs I and III. Coxae I and II 
contiguous, coxa III separated; coxa I with two plumose setae, coxae II 
and III with one each. Microsetae absent from leg III. Triangular 
urstigma on posterior border of coxa I. Segments I and II of palpus 
fused to form a plate whose posterior border delimits the gnathosoma 
and passes under the scutum; palpal segments III and IV each with 
one branched dorso-lateral seta, the one on latter usually less branched, 
longer and finely tapering. Chelicera bladelike, tapering distally, 
serrate on at least one margin, with one or more ventral teeth and 
usually at least one dorsal tooth. Galeal setae usually branched 
Palpal claw with two or more prongs.* Spiracle between coxa I and 
palpal femur on ventral side. Scutum usually with nase and with 
six plumose setae; two pseudostigmatic organs, about on a level with 
bases ot postero-lateral setae, with long flagelliform or branched setae 
Integument with fine transverse striae; eyes, two on each side, borne 
on ocular plates. Body setae usually numerous and sessile. 


pecimens of all the species studied, it wa ‘rv difficult to determine 
structure of the palpal claw. The spurious effects resulting from the 


of light through a rounded sclerotized surface like the palpal claw give 


: . Z 
i doubtful diagnostic value 
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rABLE I 


UMMARY OF DIAGNOSTIC CHARACTERS 
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hed simple simple 
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KEY TO THE SUBGENERA OF LARVAL ACOMATACARUS 
Chelicera with a total of about 25 teeth, bases of the proximal ventro-lateral 
teeth lamellate in dorsal view; scutum short, PW SD =2.7; body setae 

with long branches Xenacarus 
Chelicera with a total of 12 or less serrate teeth; scutum long, PW/SD not 
greater than 2.0; body setae with short branches Acomatacarus 


Subgenus Xenacarus Greenberg 
Yenacarus Greenberg, 1951, Jour. Parasit., 37: 525. Type species: Acomatacarus 


Yenacarus) plumosus Greenberg, by origin: ‘signa tion 


This subgenus is distinguished from Acomatacarus proper by its 
highly modified chelicera, the greater pulmosity of its setae, the shortness 
of its scutum, PW SD=2.7, and the clavate microsetae of genu I 
and tibia I. 


Acomatacarus plumosus Greenberg 


Acomatacarus (Xenacarus) plumosus Greenberg, 1951, Jour. Parasit 


This species was taken from a deer mouse (Peromyscus maniculatus ) 
in Barber County, Kansas, on April 13, 1949. A description of the 
subgenus and species is contained in the paper cited above 


Subgenus Acomatacarus Ewing 
Acomatacarus Ewing, 1942, Jour. Parasit., 28: 490-491. Type speci 


& 


carus arizonensis Ewing, by original designation 


Acomatacarus proper is distinguished by its simpler blade-like 
chelicera with a total of 12 or less serrate teeth arranged in a dorsal 
and or ventral series but never with a third series between. Setae, 
especially those on the idiosoma, have short branches. The scutum 
is proportionately longer (PW SD not greater than 2.0). Microsetae 
of genu I and tibia I not clavate 


KEY TO THE LARVAE OF THE NEW WORLD ACOMATACARUS 
Scutum with anterior median process or nase; chelicera with at least one 
dorsal tooth 2 
Scutum without nase; chelicera with no dorsal teeth senase 
Tarsus II] with striated spur; chelicera with only one dorsal tooth and 
usually five or more ventral teeth 
Tarsus III without striated spur; chelicera with two or more dorsal teeth 
and usually not more than five ventral teet! 
AM longer than AL 
AM shorter than AL é 
About 62 dorsal setae; lateral seta of palpal tibia with four to six branches 
genu I with one genuala and no microgenuala micheneri 
About 100 dorsal setae; lateral seta of palpal tibia plumose; genu I with 
two genualae and one microgenuala bakeri 
Chelicera with dorsal subapical toot} 6 
Chelicera with a more proximal dorsal tooth (fig. 20) occidentalis 
Dorsal setae about 50: chelicera wit! ix or seven ventral teeth; scutum 
narrower (PW. SD = 1.6); (AW 68, PW 81, SB 23, A-P 28, AM 37, AL 41, 
PL. 57, SD 50) chiapanensis 
Dorsal setae more than 100; chelicera with seven to nine ventral teeth; 
scutum wide (PW SD =2.0); (AW 86, PW 111, SB 32, A-P 23, AM 47, 
AL 52, PL 66, SD 55) hirsutus 
Pseudostigmatic setae branched on distal third; tarsus II with knobbed 
spur (fig. 22); AM longer than AL or PL arizonensis 
Pseudostigmatic setae simple; tarsus I] with nor pur; AM shorter 
than AL or PL S 
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10 


polychaetus 
whartoni 
f first row 21-28 u long; (AW 58, 
34, PL 48, SD 54) angulatus 
f first row 26-28 u long; (AW 64 
4-P 33, AM 32, AL 46, PL 52, SD 64 galli 


30, A-P 26, AM 26 


j 
0 ( 


AL ; 


ri 


rABLE II 


MPARATIVE CHAETOTAXY OF SELECTED LEG SEGMENTS 
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Acomatacarus arizonensis Ewing 
Fig. 22 


Ewing, 1942, Jour. Parasit., 28: 490-491 


holotype, Type slide 1417, United States Nat 
has been re-examined by Wharton and his notes and ske 
concur with the writer’s observations on Mexican mate 


+ +} 


; + 


e Same species Che rouowIng Characters are 


Wharton’s observations on the 
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x . ; 
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th 


ional Museum, 

tches ge nerally 

rial presumably 
> 


largely from 
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< 
cn 


Palpal setae as follows: interpalpal seta 4- or 5-branched: femoral 


and genual setae each with two branches; tibia with th 


tarsus with at least seven nude setae and basal spine; gi 
Chelicera with seven dorsal and one ventrol ral Ue 


ree nude setae: 
ileal seta nude.' 


th.’ Anterior 


( 


AL or PL; pseudo- 


ak ocular plates 


6The author 
reports a serrate condition, whi 
the branches were broken off 
one specimen he examined, 


t 


ranch } 
I ched 


7Mo t of the specimens 


t 
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nor larger than posterior. Knobbed spur on tarsus II, a 

ympnal and adult character not present in other species of Acomata- 

carus larvae known to the writer. Brennan (in litt.) states that 

Sauriscus ewingi Lawrence, unrelated to Acomatacarus, has a knobbed 

pur on tarsus II and that the character is of rare occurrence in the 
Trombiculidae 

Mexican Acomatacarus sent the writer for study by Hoffmann 

ll into two groups. The first agrees with the type of arizonensis 

he nature of the dorsal plate but differs in the branching of the 

Ll] 1 and j leal setae (Hosts Cnemido phorus labialis and S« eloporus 

rufidorsum; \ocality—Isla de Cedros, Baja California, May, 1945; 

[2,24 The second group differs markedly in the characters 

| plate (Host —Sceloporus siniferus; \ocality—Acapulco, 

vember 2, 1947; slide 16). Further examination will 


1 


at least one new species among this Mexican material. 


Acomatacarus micheneri, new species 
Figs. 2-4 


species resembles A. chiapanensis Hoffmann from which it 
be distinguished by AM being longer than AL and by the shape 
nd dimensions of the dorsal plate. Both species are distinguished from 
hirsutus and A. bakeri by possessing only about half their number 
dorsal body setae. The close relationship of these four species is 
trated by their similar chelicerae and the presence of a sub- 
nala and parasubterminala on tarsus [ in all but A. bakert. 
All specimens engorged, up to 575 yw long, 370 uw wide; eyes separated 
1 equal, on ocular plate, 32 « long 
Gnathosoma —Interpalpal seta 6-branched (5-8); palpal femur with 
t 12-branched on each side (10-12); genual seta 6-branched (6-12). 
ia With dorsal seta bilaterally serrate; lateral seta, 6-branched (4-6), 
nder and tapering; ventral seta 2-branched (2-4) and short. Tibia 
longed into bifureate claw, inner prong sturdier and twice as long 
ter. Palpal tarsus bears five sparsely branched setae and a sixth 
longer and serrate; small, ventral spine at base of tarsus. 
seta with about five branches. Chelicera with seven ventral 
and one larger, subapical dorsal tooth 
Scutum.—-Quadrangular, about 1.7 times wider than long, with 
‘ border on either side of nase slightly concave; posterior border 
convex; not punctate. Pseudostigmatic setae simple, their 
ma level with bases of PL, same distance from them as from 
ther. AM longer than AL but shorter than PL. (Other new 
with AM shorter than AL 
s.—Setal number as follows: Leg I: coxa, 2 plumose; trochanter, 
6 plumose; genu, 5 plumose, 1 genuala; tibia, 8 
| microtibiala; tarsus, 23 plumose, | subterminala, 
parasubterminala, 1 striated spur, 1 miucrospur. 
| plumose; trochanter, 1 plumose; femur, 5 plumose; 
| genuala, 1 microgenuala; tibia, 6 plumose, 2 tibialae; 
se, 1 striated spur, 1 microspur. Leg III: coxa, | 
nter, | plumose; femur, 4 plumose; genu, 4+ plumose, 
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genuala; tibia, 6 plumose, | tibiala; tarsus, 15 plumose, 1 striated 
l genu til { 
spur. (Other new species without spur 

ody Setae Orsal Setae abou 2, shorter caudad; ventral setae 

Body Set Dorsal set bout 62, shorter lad; ventral set 

about 66, more slender, less plumose than dorsals and longer caudad. 
Posterior dorsal setae 36-39 uw long The pattern of the dorsal setae 
is obscure at times, but an approximate formulation is: 2:8:6:8:10:12:8 
1:4. Ventral setae arranged as follows: 2:2:12:10:2:8:8:6:6:2:8:2:6. 


XT 
“oe? ™ > 
4% \ 





Acomatacarus senase 
Fic. 7. Right half of gn: 


Type Material.—The holotype, slide 6000, and eleven paratypes, 
slides 6001-6011, were taken from a bushy-tailed wood rat (NVeotoma 
cinerea arizonae), field number RBF480829-1, 10 miles west and 5 miles 
north of Rangely, Rio Blanco County, Colorado, at 5800 feet altitude, 
on August 28, 1948. Additional specimens from the same host species 
were taken in the following localities: 144 miles west of Dolores, 
Montezuma County, Colorado, at 7000 feet and 16 miles north of 
Craig, Moffat County, Colorado, at 6600 feet, R. B. Finley, collector. 
The holotype and several paratypes have been deposited in the Snow 
Entomological Collection, University of Kansas. Paratypes will be 
placed in the collections of the United States National Museum, and 
the Rocky Mountain Laboratory, Hamilton, Montana 
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Acomatacarus chiapanensis Hoffmann 


1948, Rev. Inst. Salubr. y Enferm. Trop 


r from the original description in 
branched instead of nude; lateral 
nched instead of nude, but branches 
imes appear nude, on closer examina- 
where the branches may have broken.) 


one single branched parasub- 


i 


Acomatacarus bakeri Hoffmann 
1951, Cienct Mexico], 11: 29-33 
al d pre sence of a striated spur On all tarsi 
he Airsutus complex, which also includes chia pa- 
michenert Specimens of this species have not 


1 


udyv and comparison with its relatives 


Acomatacarus hirsutus (Ewing) 


1931, Proc. U. S. Nat. Mus., 80: 1 
1951, Ciencia [Mexico], 11: 3: 


1 
tie 


7-18, p y 
: 
>, ile 


3, 
l-7/ 


Tt 


in Hannemania; its chelicera typifies the Airsutus complex. — ( 
palps have the following setation: interpalpal seta S-branched; 


| pecies ae not have the distal portion ol the chelice ra expa 


nded 
yr 4 


Ig 


genual seta about 10-branched: 
ventral seta 2-branched, and dorsal 
branched setae and a ventral 


‘ 
seven to nine ventral teeth and one 
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Tarsus I with one subterminala and 


to observe whether or not the latter is 


yTANDARD MEASUREMENTS OF A COTYPE® 
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Acomatacarus occidentalis (Ewing), new combinatior 


wrus occidentalis Ewing, 1942, Jour. Parasit., 28: 489-490 


Ewing defined Comatacarus as having but a single dorsal and a 
single ventral tooth on the chelicera. The writer has not seen the type 
of this species but on the basis of Wharton's observations of its 
chelicera, feels justified in following Wharton in including it 1n .Acomata- 
carus. The following is taken from his description (7m /itt Inter- 


moral seta 9-branched: genual seta 9-branched: 


tibial setae } : vel ‘ta which is 2-branched: palpal 


tarsus with seven plumose setae and a ventral spine at base. Galeal seta 
branched Chelicera with a dorsal tooth set back from the apex and six 


ventral teeth. Pseudostigmatic setae simple 
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Acomatacarus senase, new species 
Figs. 5-7 
This species can be distinguished from all other New World species 
lcomatacarus by the absence of a nase on the dorsal plate and of 
he chelicera. With the accumulation of more material, 
ve to be justification for the erection of a new 


in litt.) has suggested that this species may be a Whartonia 
mly character of probable generic value by which it 
{comatacarus is the absence of a nase. It differs from the 
f Whartonia, W. nudosetosa (Wharton), by the plumose 
17 ple body and scutal setae, and the simpler chelicera 
orsal teeth. Whartonia whartont Hoffmann (1951) lacks 
i nase but bears plumose body and scutal setae; its chelicera, though 
errate, 1s simpler than in the type species It is quite possible that 
lcomatacarus senase and Whartonia whartont represent links which 
lemonstrate a close affinity between the two genera. 

All specimens engorged; up to 554 long, 298 uw wide; eyes, gen- 

ly separated and equal, on ocular plate about 27 uw long 
Gnathosoma.—Interpalpal seta about S-branched; femur with seta 
nched: genual seta 10-branched; tibia with slender lateral seta 
hed, short ventral seta 3-branched, and dorsal seta bilaterally 
Tibia prolonged into trifurcate claw, inner prong. slightly 
outer two. Palpal tarsus with four sparsely branched 
t base. Galeal seta 5-branched (5-6). 
and no dorsal teeth. (The teeth are 
the specimens, only a dorsoventral view 


ine a 


Scutum.-No._ nase; quadrangular with anterior border sinuate; 

terior border broadly convex; about two times wider than long, 

Pseudostigmatic setae branched on distal third; their 

level of bases of PL. AL slightly longer than 

lows: Leg I: coxa, 2 plumose; trochanter, 

} plumose, 2 genualae, 1 micro- 

tarsus, 23 plumose, | striated 

| plumose; trochanter, 1 plumose; 

| genuala; tibia, 6 plumose, 2 

striated spur, 1 microspur. Leg III 

a . | plumose; femur, 4 plumose; genu, 4 
tibia; 6 plumose, | tibiala; tarsus, 16 plumose 


52, shorter caudad; ventral setae 
ut 96, more slender, less plumos¢ han dorsals and shorter caudad 
! rsa 35-39 w long. Dorsal setae arranged in the 
g pattern: 2:10:4:6:S:8:4:6:2:2. Ventral setae as _ follows: 


0 ~ , \ aa 
Type Material. The holotype, slide 6058, and three paratypes, 
hides 6059, 6061, 6062, were taken from a hoary wood rat (Veotoma 
micropus micropus), field number RL490411-1, 344 miles south and 
| mile west of Aetna irber County, Kansas, on April 11, 1949, by 


ta . + + 
Bod\ la ( al setae about 


¢ 
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Lipovsky and Loomis. The fourth paratype, slide 6060, was taken fron 
a cave bat (Myotis velifer incautus), field number RL490410-1, at the 
same site, the previous day. This specimen has somewhat longer 
branches on the lateral and ventral setae of the palpal tibia The 
holotype and two paratypes have been deposited in the Snow Ento- 
ological Collections, University of Kansas. One paratype will be 

in each of the collections of the United States National Museum 

Rocky Mountain Laboratory, Hamilton, Montanz 


STANDARD MEASUREMENTS OF A. SENSAE 
AW PW SB ASB PSB A-P AM AL PL 


HOSS 70 sO) 30 27 17 22 37 38 os 
HO59 66 7s oS Os 24 2] 36 4] 03 
6060 70 &2 33 28 20 23 37 3S 54 


6061 73 SY 33 2s IS 20 36 42 64 
HO62 70 S| 249 26 IS 23 36 os 
Ave 70 82 31 28 19 22 36 4() 58 
Acomatacarus galli Ewing 
Figs. 17, 18 
Acomatacarus galli Ewing, 1946, Proc. Biol. Soc. W ishington, 59: 25-26 


A cotype of Acomatacarus galli Ewing (slide 1516, United States 
National Museum) differs from the original description as follows 
chelicera with three dorsal recurved teeth and three ventral teeth; 
galeal seta about 4-branched. The following additional data are 
given to supplement the original description: interpalpal seta about 
15-branched; femoral and genual setae each with about 12 branches 
Tibia with lateral seta probably 4-branched; ventral seta 4-branched; 
and dorsal seta serrate Palpal tarsus with seven sparsely branched 
setae and small basal spine. Palpal claw with three or four prongs, 
inner prong longest. 
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Acomatacarus angulatus, new species 
Figs. S-10 


This species closely resembles A. galli from which it differs in the 
standard measurements of the scutum and slightly shorter body setae 
Further studies of their ecology and life history may prove that 1 
angulatus is a subspecies of A. galli. For the present, the writer feels 
justified in considering them distinct species while emphasizing their 
closeness. These two species likewise bear a strong resemblance to 


manv of the Australasian forms, e.g., A. echidnus Womersley and 


1. athertonensis Womersley. The group as a whole possesses a scutun 
of characteristic shape, similar chelicerae, and about the same number 
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l plun - femur, 5 plumose; genu, 5 plumos« 
6 plumose, 2 tibialae; tarsus, 

Leg ITI: coxa, 1 plumose ; tr 

genu, 5. plumose; tibia, 6 plumose, 
mastitarsala 

Body Setae 1 irsal se tac abi ut 


about 62, le 





Acomatacarus whartonit. Fic. 14. Dorsal 
Right half of gnathosoma Fic. 16. Scutum. 


dorsal setae about 39 long. Dorsal setae arranged approxim 


ately 
as follows: 2:6:8:10:2:8:12:16:S8:8:8:6:2. Ventral setae: 14:2:10:2:12 


10:6:6:6 

Type Material.—The holotype, slide 6065, and seven paratypes, 
slides 6064-6070, were taken from a deer mouse (Peromyscus manicu- 
latus), field number HWS1258, 4 miles west and | mile south of Logan, 
Norton County, Kansas, on October 26, 1946, by Mr. H. Setzer and 
Mr. E. Marks The holot Vpe and several paratypes have been plac ed 


‘Slide 6064 ha 
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ical Collections, University of Kansas. Para- 
n the collections of the United States National 
Rocky Mountain Laboratory, Hamilton, Montana 


rTANDARD MEASUREMENTS OF A. ANGULATUS 
cde AW PW 5B ASB PSB A-P AM AL PL SD 


HOS 4 2 oe 20 26 oe 6 oO 
6064 31 

HOS 

HOO 
HOOT 
HOGS 
HOD 
HO70 


\ve 


2s 25 r d dO 
26 2 
yan 26 
It 26 
28 24 
24 25 
2% 24 
26 26 


92 
31 
2b 
31 


Ds 


F 


~n~ 


“~Je1*)1s) 11°) +) 


t 
wit trdytyytye 


2b 30 


Acomatacarus polychaetus, new species 
Figs. 11-13 
abundant body setae and the standard measurements of 
will distinguish this species from A. angulatus and A. gallt; 
various structures summarized in Table I indicate other 
Unlike the other species, | polychaetus has a micro- 
It is termed microfemorala, as an addition to the 
nan and Wharton 

mens about 3764 long, and 235 yu wide. Eves, con- 
subequal, on moderately sclerotized ocular plate 23 u 


Gnathosoma nterpalpal seta at least 12-branched; palpal femur 
cally with seta about 9-branched; genual seta 
with lateral seta 4-branched; short ventral seta 

dorsal seta serrate. Palpal claw tri- or quadri- 
ng slightly longer than others. Palpal tarsus with 
branched setae; small, ventral spine at base Galeal 


Chelicera with four dorsal recurved teeth and four 


Scutum. Posterior border broadly convex. Pseudostigmatic setae 
| bases closer to bases of PL than to each other, and 

ted posteriorly by a scutal ridge. About 1.5 times wider than 
AL longer than AM but shorter than PL. Punctations densest 


bases of AM and pseudostigmatic setae 


number as follows: Leg I: coxa, 2 plumose; trochanter, 
genu, 9 plumose, | genuala, 1 micro- 

2 tibialae, 1 mucrotibiala; tarsus, 30 

microspur. Leg II: coxa, 1 plumose; 
5 plumose, 1 microtemorala; genu, 
ia, 6 plumose, 1 microtibiala; tarsus, 
Leg III: coxa, 1 plumose; trochanter, 
genu, 5 plumose; tibia, 6 plumose, 1 


1 
nastitarsala 


about 120, longer caudad; ventral setae 
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lad 


about 114, less plumose, more slender than dorsals and longer caudad 
Posterior dorsal setae 42-50 uw long Body setae too numerous to make 
a worthwhile formulation 

Type Material.—The holotype, slide 6076, and paratype, slide 6077, 
were taken from a wood mouse (Peromyscus leucopus noveboracensis 
field number K480330-4 and 5, 3 miles south of Fayetteville, Wash- 
ington County, Arkansas, on March 30, 1948, by Lipovsky and L 
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Fic. 17. Seutum of A. galli. Fic. 18. Right half of gr 
Fic. 19. Specialized setae the leg Fic. 20. Portior 
A. occidentalis (after Wharton, in /itt Fic. 21. Seutun 
Knobbed spur on 
Koger The holot ype has been deposited in the Snow Ex 
Collections, University of Kansas. The paratype will be placed in 
collections of the United States National Museum 
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Acomatacarus whartoni, new specics 
Figs. 14-16 
This species lacks a spur on tarsus III which readily separates 
it from A. hirsutus. Th lat straighter posterior border of the 
scutum will distinguish it from A. polychaetus and A. angulatus and 
h | 
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pocket mouse 


i} ‘ 
iled wood rat 


DISTRIBUTION AND DATE COLLECTED 


Norton County, Kansas Oct 
Near Wickenbu Arizona May 
Im Desert, Riverside County, Californi April 
a de Cedros, Baia California, | i May 
‘ é ipulco, Guerre ro, Mex oO No 
keri dregal de San Angel, Mexico, D. F Sept 
chiapanens ‘inca ‘‘La Esperenza,’’ Chiapas, May 
gall Jvalde, Texa: Jar 
hirsutus Berkeley, California 
michenert Rio Blanco County, Colorado Aug. 29, 
Montezuma County, Colorado Sept. 9, 
Moffat County, Colorado Sept a 
occidentalis Lake Pillsbury, California Sept. 10, 
polychaetus Washington County, Arkansa Mar. 30, 
senase Barber County, Kansas April 11, 
whartont Washington County, Arkansas Mar. 29, 


Ml 
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REVUE DU PALUDISME ET DE MEDECINE TROPICALE, 36, rue Sainte 
Croix-de-la-Bretonnerie, 36, Pari IVe), France 
Two recent numbers of this journal deserve special mention. The first, a 
pecial number under date of October, 1951, is dedicated to the memory of Joseph 
Pelletier ind ] B Caventou, cod coverers of quinine, the occasion of thi publi 
tion being the erection of a monument in Paris in March, 1951, to replace a similar 


nonument to these men erected in 1900 and destroyed during the occupation of 


in 1942 This number, in its 108 pages, contains mu h information on the 
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ives and work of these n ‘n, a color portrait of each, ifa imile of a letter to tl 
Academie Rovale des Sciences aris) in 1827, and much her interesting an 
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SURFACE CONDITIONS LIMITING LARVAL SITES OF 
CERTAIN MARSH MOSQUITOES' 


WILLIAM R. HORSFALL anp ARTHUR P. MORRIS 
University of Ilino1 
Urbana, I]linoi 


nomics of mosquitoes that develop in shallow 
f ground water, while replete with accounts of gross distribution 
vae, leaves much in doubt about the minute aspects of develop- 
mental sites. Among the more detailed works dealing with species 
in the United States are those based on observations in certain large 
reservoirs and natural lakes of the South where large areas of fairly 
uniform conditions obtain. Bang ef al. (1943) showed that larvae 
ol lnopheles walkert (Theob.) occurred in Reelfoot Lake in Tennessee 
wherever the water was densely shaded by emergent vegetation and 
were especially abundant in communities of cutgrass (ZiZaniopsis) 
shaded by willow or buttonbush. Eyles (1948) demonstrated that 
larvae of both A. walkert and A. quadrimaculatus Say were abundant 
in areas shaded by cutgrass or willow wherever the mean maximum 
surface temperature of the water did not exceed 31°C. These species 
were absent in all water densely shaded by water lily and cow lily 
Furthermore, no larvae of these species were found in locations where 
the mean maximum surface temperature reached 40° C. Relatively few 
larvae of either A. punctipennis (Say) or A. crucians Wied. occurred 
even in the cooler water in the areas observed. Hess & Hall (1945) 
reported that the most important aspects of plants in relation to A. 
guadrimaculatus were (1) absence of canopy species and (2) abundance 
of subsurface plants intruding into the water surface in the reservoirs 
of the Tennessee River. Larvae of this species were rare in communities 
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j 
] 
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of plants with naked emergent stems 
An opportunity to explain some of the apparent discrepancies 
between the observations cited above came during 1950. A marsh near 
Muncie, Illinois, located in the eastern part of the state at about 40° 
north latitude provides a wide range of temperature and plant communi- 
ies. The situation permitted establishment of groups of stations of 
iform size and representing different surface conditions. The marsh 
ly 2 acres in extent with a soft mud bottom some 


overlaid by water of varying depth to about 20 cm. The 
mained nearly constant during the summer as losses from 


area rough 
} 


were balanced by inflow from marginal seepage and springs 

from the scant watershed caused only a slight temporary 
ion of the surface even after heavy rains. Temperature changes 
ie surface water showed certain consistent features. At night 
num temperatures were much the same in all parts. Maximum 


temperatures were lowest on the side of the principal affluent 
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PERCENTAGE OF LARVAE 


Effect of surface features of a shallow marsh on the distribution 
of larvae of mosquitoes. 
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spring, were progressively higher toward the center of the marsh and 
continued at about the same level over the rest of the marsh. Water 
in all parts of the marsh showed a slight drift, hardly a current, toward 
the effluent. Irregular areas of well defined communities of plants 
were present. Waterweed alone and waterweed interlaced in fairly 
dense stands of the leafy erect composites, Bidens spp., occupied much 
of the marsh. In one area duckweed alone and in combination with 
leafy erect composites more or less covered the water, at least during 
August and September 
METHODS 

Three groups of three stations selected on the basis of a census 
made during 1949 were observed during the season of larval occurrence 
in 1950. One group of three stations was located in an area where the 
temperature of the surface water was uniformly low, and two groups 


TABLE I 


SUMMARY DESCRIPTION OF COLLECTING STATIONS IN MUNCIE MARSH, 1950 


temperature Surface 
ce water Shade vegetation 


canopy waterweed 
herb Y 


none 


( anopy 
herb 


none 


Canopy duckweed 
herb . 


none 


of three stations each were established in areas where the surface water 
Wi nsistently warmer during the middle of the dav. The cold 
region and one of the warmer ones supported an abundant growth of 
terweed floating in and beneath the surface. The other warm 

rea came to be covered by a blanket of duckweed « luring the period of 
maximum larval abundance.  ¢ ne station in each group was maintained 
free of emergent herbs or other shade; another — rted a dense stand 
t composites, mostly Bidens spp., hat grew to a height 
August - and a th ird station in eac h group was kept free 
of emergent herbs but was uniformly shaded by a low flat burlap canopy 
suspe! it 1 meter above the water. Each station was approxi- 
ters square, and all in each group were nearly adjacent to 

I contains a summary description of the three 


CTE 


groups of 
Observations and collections were made once each week during the 
rval between late Mav and late October. Comparisons between 
I ys are based on collections of larvae taken 
- from each site during the middle part of the 
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day. Larvae were separated from possible predators and were trans- 
ferred to collecting jars and removed to the laboratory for rearing and 
identification. About mid-afternoon of the day collections were made, 
temperatures of the surface centimeter of water were taken at each 
station by means of a mercury thermometer. Readings of maximum- 
minimum thermometers left in the water from week to week checked 
closely with the maximum records on collecting days. A summer mean- 
maximum temperature was calculated for each plot by taking an average 
of the high records for each day of collection, and agreement between 
plots was very close for each area. Thus the summer mean-maximum 
figure was 18° C. for the cold area, 24° C. for one of the warm areas and 
25° C. for the other of the warm areas. 


RESULTS 

Muncie Marsh was a fortunate site for observing the influence 
of conditions at the surface of a marsh on the minute distribution of 
larvae of certain species of mosquitoes. Here was a shallow body of 
water practically free of minnows and apparently well suited to extensive 
development of the usual species occurring in permanent ground pools 
The surface temperature was moderate all summer and well defined 
communities of plants provided cover. However, several consistent 
marked differences were seen in the actual numbers of larvae in 
different areas. These differences shown in Table II and figure 1, of 
course, reflect not only suitability of the areas as larval. sites but as 
oviposition sites as well. No attempt has been made to determine 
which is more affected by the surface features. 

Larvae of six species of mosquitoes were collected from the marsh 
during the summer of 1950. However, only four species occurred in 
numbers sufficient for comparative purposes. Numerically, Uranotaenia 
sapphirina (O.S.) dominated the collection with . { nopheles puncti pennis 
and Culex apicalis Adams in second and third places respectively 
Anopheles quadrimaculatus was about one half as common as A. puncti- 
pennis in the collection. Only 23 larvae of Culex erraticus (D. & K.) 
and two of A. occidentalis D. & KK. were collected 

The most abundant species, Uvranotaenia — occurred 
principally in water with higher mean maximum summer temperature 
that sup] ported duckweed regardless of tvpe of shade as 1s shown in 
figure 1. Nearly 90 percent of the larvae of this species were in such 
communities. Larvae were seen to lie nearly horizontally beneath 
mats with their mouthparts grasping roots of the tiny plants and the 
tips of their siphons open at the surface between the leaves. Their 
mottled vellowish. green color blended well with the plants among 
which they floated. Whatever the tavoring role, a duckweed cover 
was sufficient for determining the specific distribution of this species 
within a favorable range of temperature. The population of this 
species was about equally distributed between the stations where the) 
occurred without regard to shade. No larvae of this species were found 
in the cold stations 

Larvae of Culex apicalis, like those of the former species, inhabited 
water with the higher afternoon temperature where duckweed was 
present. This species, unlike the U’ranotaenia, required shade. While 
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some larvae were found in the colder water their number amounted to 
less than 10 percent of the total population. Over 70 percent of the 
population occurred in mats of duckweed and less than 30 percent were 
in communities of waterweed. Less than 10 percent of the population 
were found in unshaded stations and nearly 60 percent were ‘ stations 
overgrown with the leafy erect composites, Bidens spp. 

Anopheles quadrimac ulatus, like the two preceding species, occurred 
principally in warm water, but otherwise the sites were very different. 
Over 80 percent of the population in Muncie Marsh occupied stations 
where the water was warmer in midafternoon. Communities of water- 
weed provided sites for about 75 percent of the population. The 
numerous shallow pockets of water above and between the interlaced 
stems of waterweed provided sites for most of the larvae. Such com- 
munities when covered by a low burlap canopy yielded about 70 percent 
of the larvae. Obstructions in the form of herbaceous shade apparently 
inhibited populations of this species. Possibly sites in small pockets 
of water in open sun were momentarily overheated at intervals thereby 
making unshaded communities of waterweed only partially suitable 
for this species. Since the waterweed community under the canopy 
where most larvae were collected and that in the nearby unshaded 
station were otherwise similar, short-term differences in surface tem- 
perature might explain the differences in populations. The favorable 
mean maximum surface temperature apparently is in the range of 
25-31° C. on the basis of results obtained by Eyles (1948) and those 
reported here. Certainly 18°C. was unfavorably low and 40° C. was 
prohibitively high. 

Populations of larvae of Anopheles punctipennis were high in only 
one situation. Stations in the area of colder water produced 80 percent 
of these larvae thereby making this the only species so favored. Com- 
parisons between densities of populations, surface vegetation and shade 
were made only in the two areas of warmer water in order to better 
relate them to the other species. Both waterweed and duckweed 
supported similar densities of larvae. Shaded water whether by 

canopy or herb seemed to provide better conditions for survival than 
unshaded water. 

Variations were noted in the incidence of species as the season 
advanced. Culex apicalis and Uranotaenia were most numerous 
during the month between July 20 and August 21 with minor peaks 
of abundance during late June and about mid-September. Anopheles 
punctipennis was present from late May until the end of October, but 
most larvae were collected in the interval between August 7 and 
September 18. Larvae of A. quadrimaculatus were most numerous 
during late August, and a few were found as late as the end of October. 
This species appeared later during 1950 than 1949 possibly because the 
summer was far cooler than average. 


SUMMARY 
The relative effects of shade, surface vegetation and mean maximum 
temperature of the surface water on the minute distribution of larvae 
of four common mosquitoes were determined for a shallow marsh in 
central Illinois. A combination of a summer mean-maximum water 
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temperature of 24-25° C. and a surface vegetation of duckweed provided 
sites of greatest larval abundance for Uvranotaenia sapphirina and 
Culex apicalis. Anopheles quadrimaculatus was more abundant in the 
warmer water broken by waterweed and shaded by a canopy. A. 
punctipennis was far more commonly collected in areas where the mean 
maximum water temperature was 18°C. with little regard for surface 
vegetation or shade. Chronologically, peak populations of larvae 
occurred as follows: first, C. apicalis, second, U. sapphirina, third, 
A. quadrimaculatis and fourth, A. punctipennis 
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NOTICES AND BOOK REVIEWS 


INTERNATIONAL CODE OF ZOOLOGICAL NOMENCLATURE; PRO 
POSED AMPLIFICATION CLARIFICATIONS AND EXTENSIONS 
TO BE CONSIDERED BY THE INTERNATIONAL CONGRESS OF 
ZOOLOGY, COPENHAGEN, 1953. 

Notice issued by the Secretary to the International Commission on Zoological 
Nomenclature 

Zoologists and palaeontologists are reminded that at its meeting held in 
Paris in 1948 the Thirteenth International Congress of Zoology decided 
that a number of general problems of great importance involving the text of the 
International Code of Zoological Nomenclature should be brought forward for 
decision at the next (Fourteenth) International Congress of Zoology at its meeting 
to be held in Copenhagen in 1953. The Paris Congress further decided that, as a 
preliminary to the submission of these problems to the Copenhagen Congress, the 
Secretary to the International Commission on Zoological Nomenclature should 
confer with interested specialists and, having done so, should submit compre 
hensive Reports, with recommendations. 

In pursuance of the duties so entrusted to me, I have prepared papers on each 
of the problems remitted to me for Report, in each of which I have set out the 
issues on which, as it appears to me, the Copenhagen Congress will need to take 
decisions In these papers also I have submitted for consideration a number of 
suggestions based upon such preliminary consultations as it has already beer 
possible to hold. The object of these papers 1s to elicit expressions of opimon on 
the issues involved from as wide a circle as possible of interested specialists 

The subjects dealt with in the papers referred to above are the following: 

(1) Emendation of zoological names: proposed substitution for Article 19 of 
simple clear-cut rules capable of being easily applied (Commission's reference 
Z.N. (S.) 336 
Clarification and amplification of the rules relating to the naming of familie 
and lower categories of suprageneric rank (Commission's reference Z. N 
(S.) 357 
Proposed introduction of rules for regulating the naming of Orders and higher 
taxonomic categories (Commission's reference Z. N. (S.) 360 
Species to be accepted as the type species of a nominal genus, the name of 
which was published in a generic synonymy, if names so published are to t 
treated as possessing nomenclatorial availability (Z. N. (S.) 387 
Application to be given to a trivial name which, when first published, wa 
applied to a particular species or specimen but which is stated also to be 
substitute name for some previously published name (Commission's reference 
Z.N. (S.) 361 
Neotypes: question whether this class of type specimen should be officially 
recognized and, if so, under what conditions (Commission's reference Z. N 
S.) 358 
The mear be devised for securing abilitv in zoological nomenclature 
Commission's reference Z. N. (S.) 359 
A special volume (vol. 7) of the Bulletin of Zoological Nomenclature has beer 

illotted for the publication of the foregoing papers, which it must be understood 

constitute an important installment of the Ager 
the Copenhagen Congress next year. Parts 1/2 containing le first ims 
of the above papers will be published on 25th February, 1952; » whole of the 
remainder of the me will be published within the next 

The object of the present NOTICE is to draw the attention of zoologis 
and palaeontologists to the arrangements being made for th sideration of 
foregoing problems by the Copenhagen Congress next year, and to expres 
hope that Nomenclature Committee museums and other scientific institutior 


ind also as many individual specialists < ible will furnish a Or 
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uestior fically asked in the concluding paragraph in each 
rs enumerated above regarding the action which, in their opinion 
Commi in the opini their members, it is desirable that 
} ' ‘important problems involved 
wide and representative response to 
nt appeal, h he ils to be submitted to the Copenhagen 
may be such a il mmand the widest possible measure of support 
body of zoologists and palaeontologists, both those engaged on 
ixonomic work and also those engaged in the teaching of zoology and geology 
d those working in the various fields of applied biology , 
Nomenclature Committees and individual specialists who respond to the 
t appeal for assistance and advice will render a double service if they will 
be so good as to t the International Commission by observing the following 
procedure \ } ishing statements of their views: (1) Where comments are 
furnished on two or more of the general problems enumerated above, the com- 
ments furnished on each of those problems should be on separate sheets of paper 
2) Every comment furnished should be clearly marked with the Commission's 
Reference Number as indicated in the list given above. (3) Comments should be 
typewritten, on one side of the paper only, with wide margins and should be 
furnished in duplicate 
In order that there may be sufficient time to prepare the Reports called for 
he iris Congress—-and thus to make those Reports available well ahead 
, n Congress—it is particularly hoped that Nomenclature Com- 
vidual specialists responding to the present appeal be so good 
1 their comments as promptly as possible. They should in any case 
ter than 31st July, 1952 

communications relating to the foregoing matters should be addressed 
If, as Secretary to the International Commission on Zoological Nomen- 

28 Park Village East, Regent's Park, London, N. W. 1, England) 

FRANCIS HEMMING, 
Secretary to the International Commission 
on Zoological Nomenclature 


: aah 
le general 
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his notice was received too late for earlier publication, the Editor 
worthy of bringing to the notice of the Society.—Ep 


BIOLOGY OF THE LEAF MINERS, by ErtcH Martin HERING. iv+420 pp., 
2 pl., 180 fig Dr. W. Junk, The Hague, 1951. Price, 36 guilders. 
Dr. Martin Hering is the foremost student of leaf miners of the world and for 
than 30 years has studied these insects in Central and Southern Europe and 
? ry Islands. He has published over 100 papers and is well qualified for 
ask he ha completed 
he Biology of the Leaf Miners is written in perfect English. The binding 
but the printing is excellent. It is copiously illustrated by Dr. Hering’s 
e and detailed sketches of leaf mines. Sixty-three pages of bibliography 
er 1000 references. As in all new texts, there are some typographical 
considerable number of these being included as Errata. 
part of the book is a summary of the studies of leaf miners published 
lhe book shows evidence of a growing knowledge of leaf miners 
Hering has incorporated in this work. Subjects such as types of mines 
ects mining leaves have been discussed previously by leaf mining 


‘he biological nature of the book is clearly revealed in Chapter 12, the 
choice of food. Most of the information in this chapter is entirely new 

i hows profound development in the study of leaf miners. The list of plant 
families with the orders of insects known to mine them, gives a broad view of the 
subject. Of the 148 plant families known from the European and Mediterranean 
ure mly 30 are infested by leaf miners. He stresses the need of the leaf mining 


spe t (minologist) of having a fundamental knowledge of botany for the 
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Discoloration is more common and wally results fron 
colors varving from white an ‘llow,through various 
black. More brilliant colors may occur fron 
tion is given to explain the production of these 


le green areas ofr 1 lands of color pre 
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aquatt i are carefully 
leaves above the «i Tf i se mini 
merged leaves and those with trul 
In closing he gives a discussior 
suggestions on collec ting and breeding 
ollection S. W. Frost 


ECOLOGICAL ANIMAL GEOGRAPHY, (2nd ed.), by >, ALLEE and 
P. Scumiptr. An authorized edition, rewritten and revised, based or 
Tiergeographie auf oekologischer Grundlage, by the late RICHARD HeEsst 
ix+715 pp. John Wiley and Sons, New York, 1951. Price $9.50 

ha 


Ecological Animal Geography 
the fairly few book: real quality and distinction in tl J 
lish readers in a translation by W. C. Allee and K Schmidt sinee 

} 


since its publication in Germ 


work is now rrougt t up to date in anew Tf 1 1 DY I € uth 


} 1 } 
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entially new work resulting 
first English edition, it 
till Dr. Hesse’s book, 
‘quality of the original 
W 1 n iils—a paragraph here, a sentence 
nged to provide new citations and changing interpreta 
picuous change in the book is its lengthening by 118 
} ults from expansion of the literature 
lated citations have been replaced by full 
including the titles of papers, a considerable 
number of tities in the total bibliography amounts 
h, nce some older citations have been dropped 
nount of new material brought into the present 
dicate The new edition 1 printed on higher 
increase in price is sufficient to make a book 
priced for one of the texts in the reviewer's animal 
ve volume for student: It mi be wished that quality 


d been improved along with that of the paper on which 


‘ious places through the book, but only 

lustration of principles and description of communities 
0 an entomologist primarily as a background reference on 
principles applying to insects as to other animals, rather than for 
il on insects in 1 Any biologist referring to the book is likely 
ing; the authors have done very well indeed at presenting a 
ia concise but readable and unpedantic stvle. Because 
naterial in it, Ecological Animal Geography is one of those 
ven someone who has studied it before and 

with interest and pleasure. 


R. H. WHITTAKER. 


GRUNDZUEGE EINER THEORIE DER PHYLOGENETISCHEN SYS 
PEMATIK, by Dr. WILL! HENNIG. viii+370 pages, paper bound, 58 text 
tivure Deutsches Entomologisches Institut, Berlin-Friedrichshagen 
1950 Price, 25.-DM 

that a good knowledge of German was considered 

taxonomist’s training. That is hardly true now, 

, at least in entomology, soon finds that it should be 

ome ways unique. It is the first work dealing with the 

taxonomy written from an entomologist’s Viewpoint 

it all concerned with the problems of taxonomy and phylo 
work in reading it well repaid 

lealt with in a very different manner than in Huxley et al 

Mayr (Systematics and the Origin of Species), or Cain 
Geography), to mention a few of the recent works which 
Hennig examines the roots of the subject, and 


hief value of his work. He divides his subject 


itics within the Framework of the Bio 
t 


ind Methods of Taxonomy, a) in the Realm 
, and b) in the Realm of Higher Categories 
nd Methods of Phylogenetics (Nomothetic 


, mostly referring to papers in German 
Compared to the bibliographies of 


720 titles, 80°% in 
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the international nature of biological science Hennig | 
informed me (per litt.) that his work was written under very difficult conditior 
during World War II while he was a ‘“‘Sanitatsoffizier’’ in Italy He enlarged the 
bibliography in the winter of 1945, but owing to the ‘‘unavailability and destruc 
‘at German libraries’’ it was largely by reference to his own note 
Therefore, he says, ‘‘the literature is naturally cited somewhat 
some important new works are not referred to.’ 
inary’’ definition of the species (p. 39) is interesting. Done 
in English, it is: a hierarchically constructed phyl 
those group categories in which all member semaphoronts are bound to each other by 
autogenetic relationships A considerable part of the second sect 1e work 
is taken up with the explanation and amplification of this cautious 
lso interesting are remarks in the chapter on the relative ran 
categories. Gauss is quoted as having said, “‘I have the result, 
vet by which means I shall arrive at it’’ and Michaelis is quoted: ‘‘Integration is 
an art wherein one often has the task of extracting (heraussukombin 
ieren) those manipulations, out of the numerous ones within the realm of possi 
bility, which will make the solution of the problem possible."’ Hennig then says 
‘‘That is exactly the position in which the phylogenetic systematist finds himself 
He also has available for the solution of his ‘‘integration problem"’ exact, scientific 
methods, the discussion of which occupies a considerable part of the present work 
When he, in order to determine which one of these methods might make possible 
the solution of a certain problem, has to depend upon properties which do not lie 
in the realm of the learnable, he is just as little to be blamed as the mathematician 
who finds himself in a similar position.’’ 
The book is obtainable only from the Deutsches Entomologisches Institut, 
Berlin-Friedrichshagen (Russian Zone), Waldowstrasse 1, for the equivalent of 
25.-DM._ It is also gladly furnished in exchange for other entomological literature 


GEORGE C. STEYSKAI 


genetic system, the highest of 
i} Ah 


REVISTA CHILENA DE ENTOMOLOGIA. Published by the Universidad 
de Chile and the Sociedad Chilena de Entomologia, Santiago, Chile 


The first volume (1951) of this new journal appeared under the date of 
December 27, 1951. Its 288 pages are devoted to sixteen original articles, hi: 
torical material on Claudio Gay and Rodulfo Amando Philippi, short notes, and 
indexes. The original articles are written by C. P. Alexander, J. Bechyné, J. M. 
Bosq, R. Cortés, F. I. van Emden, R. Gutiérrez, G. Kuschel, F. Monros, C. W 
Sabrosky, K. E. Schedl, P. Vaurie, E. Voss, W. Wittmer, and P. Wygodzinsky 
The historical material is, quite fittingly, an account written by Claudio Gay in 
1832 of his scientific exploration of Chile. 

It is encouraging to see a publication of this type from a country which has 
been coming to the fore in the entomological world and which is needing just 
such an outlet for the publication of her research in this field. The Revista 
Chilena is well edited, well printed, and in its first volume, has published sub 
stantial and important articles. Congratulations to its editors and sponsoring 


ociety M - J 


INSECTS AS HUMAN FOOD. A CHAPTER OF THE ECOLOGY OF MAN, 
by F. S. BoDENHEIMER. 352 pages, 47 illustration Dr. W. Junk, 
Publishers, The Hague, 1951 

This Intriguing book deals wit 
nd will undoubtedly be read more widely than other books trea gy insects Iron 


different viewpoint. For this reason a short glossary of words such as elytra, 


h a subject of interest to the general publi 


aposematic, cryptic, pupae, larvae, and others, n ight lave been added 
The book brings together much interesting material on the 

food by peoples throughout the world. It not 

entomophagy"’ (the eating of insects) from prehistori 


the insect eating habits of people throughout the world today, 


} - sé ¥e 
allable mate lal n entomophagy 


continents of the world. He first « 
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( food the rious pr tive people of Austr id nearb 
He ex KE Afr r Asi nd | t the Americ A nt ber 
tere y t ‘ per titior d egends re ote j conne< or witl 
' phagot ts. In Austral ere the lerp manna of psyllids is used 
100d ome ot the itive tribe there the belief that when the n I 
pr Tu great drought will follow Certain tribes of Morocco, Africa, believe 
t t é K¢ fror Pp t ere three roads eet thrown over bees it 
keep the od conditio 1 the A have ore hone In Assan 
elieved t t the sj ts of ( become honey-bee Indi t Cuerna Ca 
Mor Me ». believe t eating pentatomid bugs will cure liver, stomacl 
/ Sens erry 1 rhe tras 
| 1 
| thine countrie tne t r peopie } fi de eloped 1 ethods ot 
rin ‘ 1 preparing the either tor mediate use or for keey £ 
rs? T¢ ‘ 
lhe T ZA j » yg € edit to } ri0ou ource of intorr tior 
ed |] ubject 1 tter that the reader find repetitiou material 
eT 1 ‘ par I it sure whether the tatement being read at the moment 
I ‘ ithor or of the ource he ha just quoted 
‘ pter on “The Nutritive Value of Insects as Human Food" was of 
espe re oO he re ewe! Termite are said to contain more protein 
1 ( ( é ount of beef or dried salt-fish!—LUELLA M. WALKLE\ 


THE FALSE SPIDER MITES OF CALIFORNIA (ACARINA: PHYTOPTI 


PALPIDAE | A. EARL PRITCHARD and Epwarp W. Baker. Univ 
Calif. Pub. Ent. 9 (1 1-94, 45 fig: 1951 Price, $1.00 


\ GENERIC REVISION OF THE FAMILY AGROMYZIDAE (DIPTERA 








WITH A CATALOGUE OF NEW WORLD SPECIES, by KENNETH FRICK. 

Ur Calif. Pub. Ent. 8 (8): 339-452, 32 figs Price, $1.2 
rHE HELEIDAE OF CALIFORNIA, by WitLis W. Wirth. Univ. Calif. Pub 

Ent. 9 (2): 95-266. 33 fig Price, $2.00 

I hese three onogt pl represent important cor tributions to the taxonomy 
e economically important and insufficiently known groups with which they 
le All three show evidence of scholarly work and careful preparation, with 
istrations which are, apparently adequate for their needs. Drs. Pritchard 
Baker } e entered little worked tield: twenty-four of the forty California 
pider mite re described as new Dr. Frick, by a study of Old and New 
World for like, has presented a classification of a difficult and economicall\ 
t { hich see o be much more nearly natural than previou 


1 largely on studies of restricted fauna Dr. Wirth’s treat 


ent of the Californ Heleidae, with consideration of both larval and adult 
atk 


r ) EXCE ri qd thorough tud of ti t The three 
Tiil ( ( I tf e effor of the tt ] graduate choo! ot 


ATHOLOGY IN FOREST PRACTICE, by Dow Vawter Baxter. Second 








| tior \ +HOL page 224 fig + frontispiece John Wilev and Sor 
N Yor 1952. Price, $7.50 
1 t I d plant pe chi Fungi) of forest tree 
1 ( et ene r e bee dequate treated in other 
, t Cor ome aterial of entomological interest 
tor ) I eT the role tl t insec in the 
t 1IS¢ ¢ part cularly Dutch elm disease, pl loem necrosis 
t t t I their effect modif eacl 
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NOTICE TO MEMBERS AND CONTRIBUTORS 


The Annals of the Entomologi pe gered ener gv ae lished by the Society 
quarterly, includes the of the Annual Mee and such papers as 
may be selected by the Editorial 

Papers should ordinarily be submitted directly to the Editor. However, 

may be submitted to any member of the Editorial Board, especially where 
ber is particularly qualified in the subject matter of the paper. 

io) illustrated manuscripts submitted must be accompanied by finished 
ps a tn which are ready for —— (or by engra lus proof if the 
- posse np to — his : <— made). Th ns of zinc oe a es 

oa one page of cuts twelve pages of ee 
the author at cost. i: is to be noted that text, tables, zinc cuts and ha 
vings are all printed alike on one uality of paper at the standard ad = 6% 
sy size. If an author has tabular ma or illustrations that require wother ciz 

a apected paper, uch te cbtainbhe enky ty epochal arsunpunent Wits the odtier and 
at the expense of the author. 

Acceptable style and format to some extent on the subject matter 
So Authors are ref to recent issues of the journal for the usual 

Since the Annals is not a copyrighted journal, permission to quote or to use 
illustrations is within the province of the author or authors. 

Authors will be charged for ints at cost. Orders should be placed at the 
time the proof is returned to the Editor. 

Members failing to receive their numbers should present the complaint to the 
Managing Editor within four months from the date of the mailing of the issue. 
After that time the numbers will be furnished only at the regular published rate. 
Requests for membership should be sent to the Secretary, Dr. A. C. Hodson, 
University of Minnesota, St. Paul 1, Minnesota, and annual dues of members to 
Dr. S. W. Frost, Pennsylvania State College, State Ciillege, Pennsylvania. 
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SUBSCRIPTION RATES AND BACK NUMBERS 


The regular subscription rate for the AnNnats is $6.00 (J. S. money) in the 
United States oni all other countries. 

Subscriptions from non-members, and orders for back numbers, are now being 
handled through the Columbus office. Letters should be addressed to Mrs. 
Helen S. Lanman, Dept. of Zoology and Entomology, The Ohio State University, 
Columbus 10, Ohio. 

The stock of back numbers of the ANNALS is now in charge of The Spahr & 
Glenn mp ogy dah East Broad Street, Columbus 15, Ohio, by whom all shipments 
will be made, but orders should be addressed to Mrs. Helen S. Lanman as above. 

Back numbers are furnished at the followin ices: Volumes 1 to 31, $4.00 
= volume, $1.00 per issue; Volumes 32 to 38, per volume, $1.25 per issue; 

olumes 39 to 43, 00 per volume, $1.50 per issue. 


THE THOMAS SAY FOUNDATION 
Vol. I—Sarcophaga and Allies of Nevin AME ss Price, $3.00 
By J. M. Apri 


Vol. eee or eee of North America . cee aes 5.00 
y J. G. NEEDHAM and P. W. CLAASSEN 
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Vol. IV—The Blowflies of North America . . . . . « «© «+ 6.50 
'y Davin G. Hatt 
Members of the Entomological Society of America will receive a ten percent 
discount on volume IV, if the purchase is a personal one 
Send orders to J. j. Davis, Purdue University, Lafayette, Indiana. 
Orders outside the United States, Canada, Mexico and U. S. Possessions, 
50 cents extra per volume. 


All accounts with the Entomological Society of America, or its Journal, ‘‘The 
Annals,’’ owing — individuals or institutions without the United States should 
be paid by Postal Money Order or in American dollars. 
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